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EOCENE MOLLUSCAN PALEONTOLOGY OF THE WHITAKER 
PEAK AREA, LOS ANGELES AND VENTURA 
COUNTIES, CALIFORNIA 

Richard L. Squires 1 


ABSTRACT. The paleontology and stratigraphic distribution of the 
macrofossils in the early through early middle Eocene age (Ypresian 
and lowermost Lutetian) strata in the Whitaker Peak area, lower 
Piru Creek, Los Angeles and Ventura counties, southern California, 
are described in detail. Ninety-nine taxa, mostly molluscs, are re¬ 
corded from 70 localities. 

Illustrations, synonymies, primary type material information. West 
Coast molluscan “stage” ranges, geographic distributions, local oc¬ 
currences, and remarks are provided for the taxa, which include one 
colonial coral, one calcareous annelid tube, one scaphopod, 56 gas¬ 
tropods, 38 bivalves, one ophiuroid, and one spatangoid. Eleven 
new species or subspecies are described and named: (gastropods) 
Hemitonia ( Montfortia) cantonensis new species, Monodonta ( In- 
cisilabium?) pimensis new species, Benoistia cantonensis new species, 
Streptochetus californiana new species, Athleta roddai new species, 
Apiotoma californiana new species, Eopleurotoma whitakerpeak- 
ensis new species. Conus hornii pimensis new species, (bivalves) 
Plicatula juncalensis new species, Chama pimensis new species, and 
Callista ( Costacallista) hornii vokesi new subspecies. The new species 
of Streptochetus is the first record of this genus on the West Coast. 
Athleta roddai new species and A. lawsoni (Dickerson) are the only 
records of this genus on the West Coast. The new species of Mon¬ 
odonta, Benoistia, and Chama are the earliest records of these genera 
on the West Coast. Six possible new species of the following genera 
also are discussed: (coral) Astrocoenia, (gastropods) Campanile, Cre- 
pidula, (bivalves) Fimbria, Tellina (Macaliopsis ), and Gari. 

The strata, which have received little previous study, include a 
900-m-thick siltstone unit overlain by a 790-m-thick sandstone unit. 
The siltstone unit is assigned to the Juncal Formation and the sand¬ 
stone unit is tentatively assigned to the Matilija Sandstone. 

The Juncal Formation unconformably overlies the pre-Tertiary 
Whitaker Peak granodiorite. In a vertical sense, half of the Juncal 
Formation is a transgressive sequence that was coincident in time 
with a major global sea-level rise (TE1.2). The sequence grades ver¬ 
tically upward from transgressive lag, to nearshore marine, to tran¬ 
sition-zone deposits. There are scattered lenses of channel-lag, storm 
accumulations of warm-water, shallow-marine fossils in the near¬ 
shore marine and lower part of the transition-zone deposits. Most 
of the fossils have undergone only a small distance of postmortem 
transport and represent indigenous death assemblages. This lower 
half of the Juncal Formation contains molluscs indicative of the 
West Coast provincial molluscan “Capay Stage” (early Eocene), cal- 
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careous nannofossils indicative of CP9 through CPI 1 zones (early 
Eocene), planktonic foraminifera indicative of P8 Zone (early Eocene), 
and benthic foraminifera indicative of early Eocene time. The mol¬ 
luscan fauna in this portion of the Juncal Formation contains many 
Old World Tethyan or Tethyan-affinity, warm-water faunal elements 
(e.g.. Campanile, Gisortia, Velates perversus, Fimbria, Clavilithes). 
Many, including most of the new species described in this report, 
show close morphological affinities with Anglo-Paris Basin Eocene 
species. Some of these faunal elements, including nearly all of the 
genera of the new species described in this report, immigrated for 
the first time into Californian waters during “Capay” time. This 
major influx coincided with the TEL2 global sea-level rise and pos¬ 
sibly the warmest time of the Cenozoic. The dispersal route of these 
Tethyan forms into western North America was via a seaway, prob¬ 
ably in the southern Central American region. 

The upper half of the Juncal Formation and overlying Matilija 
Sandstone? form a regressive/progradational sequence that was coin¬ 
cident in time with a major global sea-level fall (TE2.1). The se¬ 
quence consists of transition-zone deposits that interfinger laterally 
to the west with fan-delta turbidites. Fossils are sparse. This sequence 
is continued in the overlying Matilija Sandstone? with vertical gra¬ 
dation from delta-front, to tidal-flat, to braided-river deposits. Fos¬ 
sils are sparse, but locally there are channel-lag storm accumulations 
of warm-water, shallow-marine molluscs in the delta-front deposits. 
This regressive/progradational sequence contains molluscs indica¬ 
tive of the West Coast provincial molluscan “Domengine Stage” 
(late early through early middle Eocene). One new subspecies of 
gastropod ( Conus hornii pimensis) was found in the Matilija Sand¬ 
stone?. 

The presence of several of the molluscs in the “Capay Stage” 
portion of the Juncal Formation extends their stage ranges. Deter¬ 
mination of the age of the formation in this area also allows, for the 
first time, detailed correlations with other West Coast Eocene for¬ 
mations from San Diego, California to southwestern Oregon. The 
Juncal Formation and Matilija Sandstone? in the study area are 
strikingly similar in stratigraphic position, lithology, paleoenviron- 
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Figure 1. Index map showing the study area in the Whitaker Peak area, lower Piru Creek, Los Angeles and Ventura counties, southern 
California. 
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ments, and faunal content to the Turritella nvasana infera and T. 
uvasana applinae deposits, respectively, in the Pine Mountain area, 
26 km (16 mi.) west of the Whitaker Peak area. 

INTRODUCTION 

The Eocene strata in the Whitaker Peak area, lower Piru 
Creek (Figs. 1 and 2), are fairly well exposed and locally rich 
in molluscan fossils, yet the strata have received little in the 
way of detailed geologic studies. Reasons for this must in¬ 
clude 1) closure of the area during fire season, 2) frequent 
closures of the road into the area during the rainy season, 3) 
remoteness of the fossil-bearing beds, 4) steepness of the 
terrain, 5) difficulty in getting across Piru Creek during high- 
runoff times, and 6) oppressive heat in the summertime. 
Effectively, one has about four months or less per year in 
which to conduct fieldwork. 

During the past 11 years, I have been able to accumulate 
nearly 60 days of fieldwork involving geologic mapping, strata 
descriptions, and fossil collecting. Although the main em¬ 
phasis of this present report is the analysis of the molluscan 
taxa, the nature of my fieldwork allowed me to include, based 
on firsthand experience, the geologic mapping, stratigraphy, 
depositional environments, and biostratigraphy of the strata. 
The objectives of this report are to 1) tabulate the molluscs 
and other macrofossils, 2) provide synonymies and illustra¬ 
tions of the species, 3) refine the taxonomy of certain known 
species and describe eight new gastropods and three new 
bivalves, 4) establish the local molluscan biostratigraphy, 5) 
determine the age and correlation of each main stratigraphic 
unit, 6) interpret the paleoenvironments and biogeography 
of the macrofauna, and 7) refine the West Coast molluscan 
“Stage'’ ranges of the taxa. 

The early through early middle Eocene strata in the study 
area are herein assigned to the Juncal Formation and to the 
overlying Matilija Sandstone? (Figs. 3-5). The assignment of 
the lower part of the section in the study area to the Juncal 
Formation was first proposed by Squires (1986) and Squires 
and Yamashiro (1986). Tentative assignment of the upper 
part of the section to the Matilija Sandstone? is proposed in 
this report for the first time. Strata crop out along the western 
and southern flanks of Whitaker Peak. Outcrops are well 
exposed along creek beds and along some south-facing slopes. 
Extensive cover can occur along ridge tops and north-facing 
slopes. Best exposures are in Canton Canyon and Piru Creek. 

Macrofossils, which are mostly molluscs, are most abun¬ 
dant near the basal portions of both the Juncal Formation 
and Matilija Sandstone?. Preservation is usually poor to fair. 

This study is only the second one in the last 50 years that 
involves a detailed analysis of an early Eocene (“Capay Stage”) 
macrofossil assemblage on the West Coast. The macrofauna 
in the lower part of the Juncal Formation was previously not 
known to be of “Capay” age. Several of the molluscs are new 
species and several are genera that previously had not im¬ 
migrated into the West Coast region. The results of this study 
solidly reconfirm that there was a close affinity between West 
Coast early Eocene macrofossil faunas and those of the Old 
World Tethyan biogeographic province, in general, and the 
Anglo-Paris Basin region, in particular. 


PREVIOUS WORK 

There is little published or unpublished geologic information 
on the Whitaker Peak area, which is in the Piru Mountains, 
a geomorphic and structural area named by Bailey and Jahns 
(1954). Generalized geologic maps can be found in Clements 
(1937), Crowell (1954), Scott, Ritter, and Knott (1968), the 
Los Angeles Sheet of the Geologic Map of California (Jen¬ 
nings and Strand, 1969), and Dibblee (1982). 

More detailed geologic mapping and stratigraphic work in 
the study area has been done by Kriz (1947), Scanlin (1958), 
Anderson (1960), Shepard (1960), and Squires (1977). Re¬ 
connaissance petrologic and/or paleogeographic work can be 
found in Sage (1973) and Flowed (1974, 1975a, 1975b). De¬ 
positional environment studies of the Juncal Formation can 
be found in Squires and Yamashiro (1986) and Yamashiro 
(1987). Depositional environment studies of the Matilija 
Sandstone? can be found in Squires (1977), Yamashiro and 
Squires (1986), and Yamashiro (1987). 

Early workers made only brief mention of some of the 
molluscs (Kriz, 1947; Anderson, 1960; Shepard, 1960) or of 
the benthic foraminifera (Howell. 1974). The first molluscan 
biostratigraphic work in the study area was done by Squires 
(1976, 1977) on the sandstone unit, assigned to the Matilija 
Sandstone? in this present report. Preliminary findings on 
the fauna, molluscan biostratigraphy, and age of the siltstone 
in the lower part of the Juncal Formation have been reported 
by Squires (1985, 1986) and Squires and Yamashiro (1986). 


MACROFOSSILS 

Ninety-nine taxa, 96 percent of which are molluscs, were 
identified from the Juncal Formation and overlying Matilija 
Sandstone?, Whitaker Peak area. Taxa identified to species 
or subspecies include one colonial coral, one calcareous an¬ 
nelid tube, one scaphopod, 53 gastropods, 35 bivalves, and 
one spatangoid. Three gastropods and two bivalves are iden¬ 
tified only to genus. One bivalve could only be identified to 
the family level, and an ophiuroid could only be identified 
to the order level. All of these taxa are illustrated in Figures 
6 through 130. Other taxa, too poorly preserved for even 
generic determination, are a solitary scleractinian coral, an 
encrusting bryozoan, brachyuran fragments, echinoid frag¬ 
ments, a myliobatoid tooth, a leaf fossil, and scattered Tere¬ 
do?- bored wood fragments. 

The identifications of the species and subspecies studied 
in this report are based on published figures and descriptions 
and selected comparisons with type specimens and non-type 
specimens on deposit at 1) Natural History Museum of Los 
Angeles County, 2) University of California, Museum of Pa¬ 
leontology, Berkeley, 3) University of California, Museum 
of Paleontology, Riverside, and 4) California State Univer¬ 
sity, Northridge. 

Macrofossils were collected at 70 localities in the Whitaker 
Peak area. All of the localities are described in the “Locali¬ 
ties” section, and the geographic position and relative strati¬ 
graphic position of each one is shown in Figures 131 through 
135. 
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Figure 2. Geologic map and geologic cross section of the Whitaker Peak area, Los Angeles and Ventura counties, southern California. 
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Eleven new species or subspecies were found in the course 
of this present study. 

STRATIGRAPHIC UNITS AND 
DEPOSITIONAL ENVIRONMENTS 

The Eocene section in the Whitaker Peak area consists of the 
Juncal Formation, a 900-m-thick predominantly siltstone 
unit (=unit E, of Squires, 1977); and the overlying Matilija 
Sandstone?, a 790-m-thick sandstone unit (=unit E 2 ofSquires, 
1977). The section unconformably overlies the pre-Tertiary 
Whitaker Peak granodiorite and is unconformably overlain 
by the Eocene?/OHgocene nonmarine Sespe Formation (Fig. 
2). The Eocene section underlies the Sespe Formation with 
a 15° angular unconformity (Yamashiro and Squires, 1986). 
The amount of pre-Sespe erosion increases westwardly. 

Based on sedimentoiogic and lithologic features, compar¬ 
ative studies of modem and ancient sedimentary sequences, 
and ecology of representative genera of molluscs, the follow¬ 
ing deposits have been recognized in this Eocene section: 
transgressive lag, nearshore marine, transition zone interfin¬ 
gering laterally to the west with fan-delta turbidites, delta 
front, tidal flat, and braided river (Squires and Yamashiro, 
1986; Yamashiro and Squires, 1986; Yamashiro, 1987). Cor¬ 
relation of the Juncal Formation and Matilija Sandstone? to 
these various deposits is shown in Figure 3. In a vertical 
sense, most of the Juncal Formation consists of a transgres¬ 
sive sequence in which shallow-marine deposits are overlain 
by deeper, offshore marine deposits (Fig. 3). Deposition was 
coincident with a global sea-level rise (TE1.2 cycle of Vail 
and Hardenbol, 1979) (Fig. 4). The upper part of the Juncal 
Formation and the Matilija Sandstone? consist of a regres- 
sive/progradational sequence in which offshore marine de¬ 
posits are overlain by shallower, deltaic deposits, culminating 
in nonmarine deposits (Fig. 3). Deposition was coincident 
with a global sea-level fall (base of TE2.1 cycle of Vail and 
Hardenbol, 1979) (Fig. 4). 

Juncal Formation. The thin veneer of transgressive-lag de¬ 
posits at the base of the Juncal Formation is usually between 
1 and 4 m thick. In the vicinity of CSUN localities 812 and 
815 it is not present, and in the vicinity of CSUN localities 
827 and 853 it is 8 m thick. The lag is unfossiliferous and is 
usually pebble-to-boulder conglomeratic sandstone, which 
consists mostly of angular to poorly rounded pieces of the 
underlying granodiorite bedrock. About 1.6 km (1 mi.) west 
of Canton Canyon (Fig. 2), in the area between CSUN lo¬ 
calities 836 and 841, however, the transgressive lag consists 
mostly of quartzite and granite clasts, usually subangular and 
cobble size. About 50 m east of locality 841, there are well- 
rounded boulders of quartzite and granite up to 1 m in di¬ 
ameter. This is the only place where such large, well-rounded 
clasts were found. 

Erosion and disaggregation of the Whitaker Peak grano¬ 
diorite took place prior to the marine transgression. The 
resulting residue was buried and preserved by the transgres¬ 
sing marine waters. In the area about 1.6 km (1 mi.) west of 
Canton Canyon, the deposits of a braided river were also 


preserved. The quartzite and granite clasts within these river 
deposits had been transported a considerable distance. 

Transgressing marine waters are capable of much erosion 
in the coastal environment (Swift, 1968), and such erosion 
would explain the thinness and local absence of the trans¬ 
gressive-lag deposits. The rocky residue of disaggregated 
granodiorite would have made a rocky littoral environment 
along the advaneing shoreline. There are some faunal indi¬ 
cations that this environment did exist. Throughout the study 
area, in the nearshore-marine deposits and overlying tran¬ 
sition-zone (transgressive phase) deposits, there are genera 
whose modern-day analogs are associated with rocky shore¬ 
lines. These genera are Monodonta , Barbatia , Chama, Pli- 
catula, and Septifer. There are also sea-urchin fragments and 
a few encrustations of coralline red algae. Monodonta is mostly 
intertidal among rocks (Abbott and Dance, 1982). Barbatia 
is byssally attached and usually wedged in among rocks or 
colonial corals (Stanley, 1970). Chama usually inhabits rocky 
shores and coral reefs, as well as sublittoral-fringe environ¬ 
ments (Kennedy, Morris, and Taylor, 1970; Bernard, 1976). 
Plicatida is commonly attached to flat surfaces on rocks or 
in rock crevices (Keen, 1971). Septifer commonly lives in 
the littoral environment on rocks (Abbott and Dance, 1982). 

Overlying and gradational with the transgressive-lag de¬ 
posits are the nearshore-marine deposits. In the vicinity of 
CSUN locality 812, they directly overlie granodiorite bed¬ 
rock. In most places, the deposits are usually between 1 and 
3 m thick. In the vicinity of CSUN localities 362, 827, and 
839, they are 10 to 15 m thick, and they are 9 m thick in 
the area about 1.6 km (1 mi.) west of Canton Canyon. The 
nearshore-marine deposits are of foreshore/shoreface origin 
and consist of fine or medium, well-sorted sandstone. Here¬ 
after in this report, they are also referred to as the nearshore 
sandstone. Locally, there are vertical Ophioniorpha burrows. 
There are scattered lenses of shallow-marine fossils, and col¬ 
lections were made at every lens that was found. These lenses 
are the following CSUN localities: 362, 805, 806, 812, 825, 
838, 841, 848, 849, 850, 852, and 853. In terms of faunal 
composition, nearly every species found in the nearshore 
sandstone also occurs in the transition-zone deposits. This 
would be expected because most of the organie remains in 
the nearshore sandstone were storm-derived from the slightly 
deeper and laterally adjacent transition-zone environment. 
The nearshore sandstone, however, does have the following 
distinguishing paleontologic aspects. Pieces of Teredol-bored 
petrified wood are fairly common. The driftwood accumu¬ 
lated along the coastline. At locality 825, a 12-cm-thick en¬ 
crustation of coralline red algae was found in a concretion. 
The algae indicate fairly clear, sunlit coastal waters. At lo¬ 
cality 362, articulated specimens of Miltha packi were found 
alongside numerous storm-derived shallow-marine mol¬ 
luscs. These large robust bivalves are in situ because they are 
articulated and they have withstood the stressful environ¬ 
ment of the coastline. Allen (1958), Stanley (1970), and Jack- 
son (1970) found that large lucinoids like the infaunal Miltha 
commonly live in areas characterized by a high degree of 
ecological stress, such as fluctuations in salinity and tem- 
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perature. Jackson (1970), furthermore, found that lucinoids 
today are especially dominant in nearshore areas in the trop¬ 
ics. Locality 362 may have been near the mouth of a river, 
as also indicated by the thick section of sandstone there. 

About 1.6 km (1 mi.) west of Canton Canyon, the near¬ 
shore sandstone contains well-bedded, small carbonized wood 
fragments that can make up as much as 20 percent of the 
rock. The amount of wood fragments decreases upsection. 
Lenses of shallow-marine fossils can be interbedded with the 
carbonized wood fragments, as at CSUN localities 805, 806, 
838, and 841. These lenses are characterized by abundant 
Turritella uvasana infera, large Venericardia (Pacificor) ar - 
agonia joaquinensis, and articulated Milt ha packi. The pres¬ 
ence of these sturdy-shelled molluscs indicates nearshore, 
shallow-marine conditions. Venericardia ( P.) aragonia joa¬ 
quinensis also occurs in shoreline deposits near the base of 
the Llajas Formation in Simi Valley, California (Squires, 

1984). The presence of abundant carbonized wood fragments 
in this part of the Whitaker Peak area suggests the proximity 
of the mouth of a river. This river would have been the same 
one that transported the large clasts of quartzite and granite 
into the area just east of locality 841, as discussed under the 
transgressive-lag deposits. The nearshore sandstone is thick 
in this area because increased deposition took place where 
the river emptied into the ocean. Milt ha packi would have 
been well suited in this area, as well as near locality 362, 
because of its tolerance for the fluctuating salinity that the 
rivers would have caused. 

Lenses of shallow-marine fossils also oecur in fine sand¬ 
stone that directly overlies the carbonized wood-fragment 
sandstone, as at localities 848, 849, and 850. In this area, 
the lenses are characterized by Velates perversus. Numerous 
specimens were found at locality 850, and they constitute a 
growth series. Locality 850 also is characterized by some large 
(up to 11 cm in height) Miltha packi valves and sea-urchin 
fragments. The presence of these specimens indicates, once 
again, nearshore shallow-marine conditions. In the case of 
V. perversus, any postmortem transport has been minimal. 
Velates perversus also occurs in shoreline deposits near the 
base of the Llajas Formation in Simi Valley, California 
(Squires, 1984). 

The nearshore sandstone grades vertically upward into 
transition-zone deposits that formed in shelf-like depths. The 
lower 500 m consists of interbedded offshore siltstone (85 
percent), nearshore fine to medium sandstone (10 percent), 
and lenses of macrofossils (5 percent). The amount of sand¬ 
stone interbeds and lenses of macrofossils decrease upsection. 
Most of the fossil localities are in the lower 60 m. Macrofossil 
lenses are usually about 30 to 50 cm thick and extend laterally 
from 1 to 20 m. They represent channel-lag storm accu¬ 
mulations. At some localities the coarsest material is at the 
bottom of the channel. At a few localities, coquina beds of 
fossil hash are present. Most fossils in the transition-zone 


deposits have undergone only a small distance of transport 
and constitute indigenous death assemblages. In nearly every 
lens, some of the fossils show preservation of delicate features 
such as protoconchs, outer lips, and ribs. Some even have 
partial growth series, with only the early juvenile individuals 
lacking. Nearly all the bivalves are single valves, but at lo¬ 
cality 824 a large specimen of Venericardia (Pacificor) hornii 
lutmani was found articulated. Also, at locality 816, a spec¬ 
imen of Pholadomya ( Bncardiomya) givensi was found ar¬ 
ticulated. 

Taxonomic composition of the macrofossil-bearing lenses 
is variable. Collections made at 41 localities from these 500 
m of strata yielded numerous shallow-marine gastropods and 
bivalves, as well as specimens of discocyclinid foraminifera, 
calcareous annelid tubes, a few colonial corals, and a few 
spatangoid echinoids. About 60 percent or 25 of these 41 
localities, have five or fewer species of macrofossils. At lo¬ 
calities 359, 827, and 845, however, 20 to 30 species were 
found. Species that characterize the lower 500 m of the tran¬ 
sition-zone deposits are Turritella uvasana infera, T. ander- 
soni, Cylichnina tantilla, Clavilithes tabulatus, and ostreid 
fragments. 

Squires (1984) tabulated the bathymetry of extant mol- 
luscan genera that were found in the Eocene Llajas Forma¬ 
tion, Simi Valley, California. Fifty percent of these genera 
are the same as those found in the transgressive-phase tran¬ 
sition-zone deposits of the Whitaker Peak area. These genera 
are Dentalium, Architectonica, Calyptraea, Conus, Galeodea, 
Lyria, Neverita {Never it a), Pseudoliva, Turritella, Acantho - 
cardia, Acila ( Truncacila ), Brachidontes, Callista ( Costacal- 
list a), Corbula ( Caryocorbula ), Gari, Glycymeris, Nemocar- 
diwn, Ostrea, Pitar ( Lamelliconcha ), Solena, and Teredo. 
Based on the tabulated data by Squires (1984), the extant 
genera in these transition-zone deposits would most com¬ 
monly occur today in seas between 10 and 45 m depth. This 
range was calculated by averaging the lowest and highest, 
most frequently reported depth ranges of the genera. The 
following additional extant genera in these deposits also sup¬ 
port this depth range. Monodonta, Barbatia, Chama, Pli- 
catula, and Septifer commonly inhabit littoral and sublittoral 
fringe environments, as previously mentioned in the discus¬ 
sion of the transgressive-lag deposits. Neverita (Neverita) glo- 
bosa is apparently closely related to Neverita ( Glossaulax ) 
reclusiana (Givens and Kennedy, 1976; Marincovich, 1977), 
which occurs today in depths from 0 to 50 m (Marincovich, 
1977). Bittium is common in sublittoral depths near rocks 
(McLean, 1978). Campanile lives today most commonly in 
subtidal depths of approximately 3 m. It also can be intertidal 
(Houbrick, 1981). Montfortia lives on gravelly bottoms in 
depths of 18 to 73 m (Keen, 1971). Pseudovertagus (Pseu- 
dovertagus) lives in rubble areas from low tide mark to 9 m 
depth (Houbrick, 1978). Fimbria lives in shallow water, 5 
to 20 m depth (Abbott and Dance, 1982). The hermatypic 


Figure 3. Stratigraphic column of the Eocene strata in the Whitaker Peak area, showing West Coast molluscan stages, local faunas, and 
depositional environments. 
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colonial coral Astrocoenia also is present in the transgressive- 
phase transition-zone deposits. Today, it lives in depths from 
0 to 50 m (Wells, 1945). 

Several extinct taxa of fossils in these 500 m of transition- 
zone deposits are also indicative of shallow depths. The pres¬ 
ence of Turrit el la andersoni, T. meganosensis protumescens, 
and ostreid fragments, in addition to Ve/ates perversus, Mil- 
tha packi, and Venericardia ( Pacificor ) aragonia joaquinen- 
sis, mentioned in the discussion of the nearshore sandstone, 
indicates shallow-water conditions. These same species, ex¬ 
cept for Milt ha packi, are present in the zone of in ter fingering 
between coastal alluvial-fan facies and shallow-marine facies 
of the Eocene Llajas Formation, Simi Valley, California 
(Squires, 1984). Specimens of the discocyclinid foraminifera 
Pseudophragmina were found at localities 804, 815, 823, 
837, 839, and 840. At locality 840 they are very large and 
are up to 1 cm in diameter. Discocyclinid foraminifera lived 
in very shallow water (below tide level to perhaps 100 m) 
(Durham, 1942a; Vaughan, 1945). 

The mudstone facies at the base of the Juncal Formation 
in the Pine Mountain area, California, was interpreted as 
inner sublittoral deposits by Givens (1974), and it contains 
many of the same taxa as those from the transition-zone 
deposits of the Whitaker Peak area. The most important 
species are Eocernina hannibali. Turrit el la andersoni, Tur - 
ritella uvasana infera, Velates perversus, Miltha packi, and 
Venericardia ( Pacificor ) hornii lutmani. 

The upper 300 m of the transition-zone deposits of the 
Juncal Formation in the Whitaker Peak area consists of mud¬ 
dy siltstone (98 percent), nearshore fine or medium to coarse 
sandstone (2 percent), and rare lenses of macrofossils. The 
siltstone is muddier than that in the lower 500 m of the 
transition-zone deposits and, therefore, probably formed in 
somewhat deeper shelf-like depths. Only two macrofossil¬ 
bearing lenses were found (CSUN localities 363 and 828), 
and they represent channel-lag storm accumulations. The 
condition of the fossils and the taxonomic composition are 
similar to those in the underlying 500 m, and they constitute 
indigenous death assemblages of shallow-marine molluscs. 
About 15 species of molluscs were found at each locality. 
Turritella buwaldana and Conus remondii characterize these 
transition-zone deposits. A few wood fragments and 
Ophiomorpha burrows are present locally. 

The molluscs in the upper 300 m of the transition-zone 
deposits include the following extant genera whose bathym¬ 
etry has been tabulated by Squires (1984): Calyptraea, Conus. 
Phalium (Semicassis), Turritella, Acanthocardia, Callista 
( Costacallista ), Corbula ( Caryocorbula ), Glycymeris, Nemo - 
cardium, and Pitar (Lamelliconcha). These genera most com¬ 
monly occur today at depths between 17 and 65 m. This 
range was calculated by averaging the lowest and highest, 


most frequently reported depth ranges of the genera. The 
following additional extant genera in these deposits also sup¬ 
port this depth range. Barbatia, although commonly in in¬ 
tertidal depths could occur in waters as deep as 65 m, and 
Spisula most commonly lives in depths from 0 to 60 m 
(Abbott and Dance, 1982). 

West of Michael Creek, in the vicinity of Piru Creek (Fig. 
2), the upper 300 m of the transition-zone deposits thicken, 
interfinger with, and surround fan-delta turbidite deposits 
(Yamashiro, 1987). The surrounding transition-zone depos¬ 
its consist of muddy siltstone and silty mudstone. The tur¬ 
bidite deposits consist of channelized rounded pebble-cob¬ 
ble, quartzite-granite conglomerate with interbedded coarse 
sandstone. These deposits are shown on Figure 2 as “channel 
conglomerate” within the upper part of the Juncal Forma¬ 
tion. Macrofossils are extremely rare, but a few transported 
fragments of lEocernina hannibali were found in conglom¬ 
erate beds exposed along the well-indurated cliffs of Piru 
Creek in the northwest corner of the study area. These fossils 
could not be extracted from the rock. Some carbonized wood 
fragments and Ophiomorpha burrows are also present in these 
beds. Howell (1974) also reported a submarine-fan origin for 
these beds. 

The uppermost 100 m of the Juncal Formation in the study 
area are transition-zone-type sediments that were deposited 
just seaward of a delta front (Yamashiro and Squires, 1986; 
Yamashiro, 1987). These deposits are like those of the un¬ 
derlying transition-zone deposits and consist of siltstone with 
minor fine sandstone. Only one macrofossil locality was found 
(CSUN locality 230), and it yielded a single specimen of an 
ophiuroid in a concretion. 

Matilija Sandstone? Overlying and gradational with the 
Juncal Formation is the Matilija Sandstone?. The lower 95 
m consists of sandstone (95 percent), siltstone (5 percent), 
and uncommon lenses of macrofossils. These deposits ac¬ 
cumulated on a delta front (i.e., equivalent to shoreface 
depths). As noted by Yamashiro and Squires (1986), the 
sandstone is laminated to bioturbated and constitutes an 
upward-coarsening sequence, fine at the base to medium at 
the top of the 95 m. Bioturbation is as high as 75 percent 
with Ophiomorpha burrows common. In places, the sand¬ 
stone is carbonaceous and locally there are plant fragments 
30 cm in length. The lenses of macrofossils usually occur in 
concretions that are about 60 cm in width, and the concre¬ 
tions are mostly confined to a 6-m-thick sandy siltstone layer 
that extends laterally for at least 300 m (about 1000 ft.) in 
the Sharps Canyon area (CSUN localities 219,231, and 232). 
Locality 237, however, is a nonconcretionary 1-m-thick co¬ 
quina bed that extends laterally for 2 m. The details of these 
four localities are discussed in Squires (1977). Locality 808 
is on the west side of Piru Creek. All of these macrofossil- 


Figure 4. Correlation of the Eocene strata, Whitaker Peak area, with West Coast Eocene molluscan “stages” (after Saul, 1983); millions of 
years scale (Ma), epochs, subepochs, standard ages, plariktic foraminifera zones, and calcareous nannoplankton zones (all after Berggren et al., 
1985); West Coast benthic foraminifera stages (after Poore, 1980); and global sea-level changes relative to planktic foraminifera zones (from 
Vail and Hardenbol, 1979). 
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bearing lenses represent channel-lag storm accumulations. 
Most of the fossils have undergone a moderate distance of 
transport. Although fairly delicate morphologic features such 
as ribs are well preserved, delicate protoconchs were not 
preserved. Partial growth series are scarce, except at locality 
237 which is the stratigraphically lowermost locality in these 
delta-front deposits. Almost all the bivalves are single valves; 
however, at locality 231 a specimen of Callocardia (Nitid- 
avenus) tejonensis and a specimen of Corbula ( Caryocorbula ) 
parilis were found articulated. Apparently, these specimens 
were transported while still alive. 

Taxonomic composition of the macrofossil-bearing lenses 
is variable. Locality 237 is richest in terms of species diver¬ 
sity, with 32 species. Species that characterize the delta-front 
deposits are Turritella uvasana applinae and Nemocardium 
linteum. 

Every extant molluscan genus in the upper part of the 
Juncal Formation also occurs in the delta-front deposits of 
the Matilija Sandstone?. This similarity would be expected 
because the molluscs in the delta-front deposits were storm- 
derived from the slightly deeper and laterally adjacent tran¬ 
sition-zone environment. 

Above the delta-front deposits are tidal sand-flat deposits 
that formed within a lower delta plain. These deposits are 
100 m thick in the Canton Canyon area and 185 m thick 
about 1.5 km (0.9 mi.) to the west. They consist of sandstone 
(95 percent), coal lenses (5 percent), and uncommon macro¬ 
fossils. The coarse sandstone is usually structureless and 
heavily bioturbated, but herringbone cross-bedding, planar 
cross-bedding, planar lamination, and scour-and-fill struc¬ 
tures are common. The coal lenses in the upper part of the 
sandstone were formed in marsh environments (Yamashiro 
and Squires, 1986). 

Macrofossils at all of the localities in the tidal-flat deposits 
(CSUN localities 28, 81, 214, 216, 220, and 246) except one 
(CSUN locality 809) consist exclusively of specimens of Os - 
trea steward. All of the specimens occur as float material. 
They are usually single valves and are abundant, but a few 
articulated speicmens were found at locality 246. Only a 
single, large articulated specimen was found at locality 216. 
At locality 809, which is in the lower part of the tidal-flat 
deposits, a concretionary lens of macrofossils yielded some 
ostreid fragments, carbonized wood fragments, and internal 
molds of Nerita (Theliostyla) triangulata, Turritella uvasana 
applinae! , and lEoceniina hannibali. 

The articulated specimens of Ostrea indicate that they were 
indigenous to the tidal-flat environment. The abundant of 
the specimens at most of the localities suggests that they may 
have formed oyster banks. The tidal-flat environment that 
these oysters lived in was subjected to brackish-water con¬ 
ditions because the tidal-flat deposits interfinger with and are 
overlain by braided-river deposits. Some modern species of 
Ostrea can tolerate brackish-water conditions (Morris, Ab¬ 
bott, and Haderlie, 1980). The presence of Nerita {Theli¬ 
ostyla) triangulata in the tidal-flat deposits also indicates 
brackish-water conditions. This brackish-water species also 
occurs in tidal-flat deposits in Eocene (“Domengine Stage”) 
strata in Coalmine Canyon, near Coalinga, California (Yokes, 


1939; Roush, 1986). In addition, it occurs in very shallow- 
marine or brackish-water deposits in unnamed Eocene strata 
in northern San Diego County, California (Givens and Ken¬ 
nedy, 1976) and in brackish-water deposits of the Eocene 
Delmar Formation, San Diego County (Givens and Ken¬ 
nedy, 1979). The presence of Turritella and lEocernina in 
the tidal-flat deposits of the Whitaker Peak area indicates 
that the contemporaneous shallow-marine environment was 
nearby and shallow-marine molluscs could be transported 
into the tidal-flat environment. 

Overlying the 205-m-thick interval of interfingering be¬ 
tween the tidal-flat deposits and the braided-river deposits 
is a 390-m-thick section of braided-river deposits (upper 
delta plain). About 1.5 km (0.9 mi.) west of Canton Canyon, 
the interval of interfingering thickens to 380 m and the braid¬ 
ed-river deposits thin to 140 m (Yamashiro and Squires, 
1986). The braided-river deposits consist of sandstone (80 
percent), conglomerate (10 percent), and siltstone (10 per¬ 
cent). No fossils were found. The sandstone is usually mas¬ 
sive and very coarse to conglomeratic, but in places it is 
channelized and trough cross-bedded. Locally, the sandstone 
grades upward into thin, red-and-green siltstone beds. The 
siltstone is interpreted to have accumulated in abandoned 
channels (Yamashiro and Squires, 1986). These sandstone- 
siltstone sequences are similar to localized fining-upward se¬ 
quences described by Williams and Rust (1969) for braided- 
river channel-fill sediments. 


AGE 

The Juncal Formation in the Whitaker Peak area is early 
Eocene in age and the Matilija Sandstone? is late early through 
early middle Eocene in age. These age assignments are based 
on molluscs, calcareous nannofossils, and planktonic and 
benthic foraminifera. Assignment to European Standard Ages, 
various standard plankton zones, global sea-level changes, 
and West Coast provincial benthic foraminifera and mol¬ 
luscan stages is shown in Figure 4. 

Clark and Vokes (1936) informally proposed five mollus- 
can-based provincial Eocene “Stages”; namely, “Meganos,” 
“Capay,” “Domengine,” “Transition,” and “Tejon.” They 
recognized two faunal zones in their “Capay Stage.” Givens 
(1974) showed that their upper faunal zone of the “Capay” 
should be considered part of the “Domengine Stage,” and 
he restricted the use of the “Capay Stage” to their lower 
faunal zone of the “Capay Stage.” It is in this restricted sense 
that “Capay Stage” is used herein. Saul (1983) and Squires 
(1984) regarded the “Meganos Stage” as late Paleocene-early 
Eocene, the restricted “Capay Stage” of Givens (1974) as 
early Eocene, the “Domengine Stage” as late early through 
early middle Eocene, and the “Transition Stage” as middle 
Eocene. Squires (1984) regarded the “Tejon Stage” as late 
middle Eocene and/or late Eocene. Such ages are used for 
this present report (Figs. 3-5). 

Prior to 1986, most workers (Clements, 1937; Kriz, 1947; 
Scanlin, 1958; Shepard, 1960; Howell, 1975b) regarded the 
age of all the strata discussed in this present report as middle 
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Figure 5. Correlation of the Eocene strata, Whitaker Peak area, with selected West Coast Eocene formations. Sources of information: 1) 
Eisenberg and Abbott, 1985. 2) Squires and Advocate, 1986; Squires, unpubl. data. 3) Squires, 1984. 4) Givens, 1974. 5) Link and Welton, 
1982. 6) Poore, 1976. 7) Heller and Dickinson, 1985. See Figure 4 for information regarding biozones and “stages.” 


Eocene in age (“Domengine Stage”) and questionably ranging 
upward into the “Transition” or “Tejon Stage” (Kriz, 1947). 
Their age assignments were based on a few macrofossils or 
microfossils, or on stratigraphic position. Anderson (1960) 
assigned all the strata to the late Eocene Cozy Dell and Cold- 
water formations, based on stratigraphic position. Squires 
(1976, 1977) assigned the Matilija Sandstone? portion (=his 
unit E 2 ) to the “Domengine” and “Transition stages,” based 
on preliminary studies of molluscan assemblages. 

Squires and Yamashiro (1986) preliminarily reported the 
age of the lower 500 m of the Juncal Formation in the Whit¬ 
aker Peak area to be early Eocene (“Capay Stage”) and the 
age of the upper 400 m to be late early through early middle 
Eocene (“Domengine Stage”). Yamashiro and Squires (1986) 
also preliminarily reported the age of the fossil-bearing part 
of the overlying Matilija Sandstone? deltaic complex to be 
late early through early middle Eocene (“Domengine Stage”). 
These age assignments were based on my most up-to-date 
work on the molluscs, the details of which are documented 
in this present report. 

Although no fossils were found in the very thin, trans¬ 
gressive-lag deposits at the base of the Eocene section in the 
Whitaker Peak area, these deposits are gradational with the 
overlying, thin nearshore-marine deposits which contain fos¬ 
sils indicative of the “Capay Stage.” It is reasonable to assign 
the transgressive-lag deposits to the “Capay Stage.” 


The nearshore-marine deposits and lower 500 m of the 
overlying transition-zone deposits contain macrofossils that 
have been reported (Clark and Vokes, 1936; Merriam and 
Turner, 1937; Turner, 1938; Vokes, 1939; Ingram, 1940, 
1942; Merriam, 1941; Weaver, 1943; Verastegui, 1953; Giv¬ 
ens, 1974; Zinsmeister, 1978; Saul, 1983; Squires, 1984; 
Squires and Advocate, 1986) elsewhere on the West Coast 
only from the “Capay Stage.” These taxa are Chedevillia 
saltonensis, Gisortia clarki , Pseudoliva dilleri , Turritella tne- 
ganosensis protumescens , Ostrea haleyi, Pholadomya ( Bu - 
cardiomya) givensi, and Venericardia ( Pacificor ) hornii lut- 
manii. 

Additional evidence for a “Capay” age for this part of the 
section is the joint occurrence of taxa whose stratigraphic 
ranges elsewhere on the West Coast overlap only within the 
“Capay Stage.” Rotularia ( Rotularia ) tejonense, Clavilithes 
tabulatus, Cryptochorda ( Cryptochorda ) calif or nica, Cy- 
lichnina tantilla, Ectinochilns (Macilentos) macilentus , 
Eocernina hannibali , Ficopsis remondii crescentensis, Fusi- 
turricula (Crenaturricula) crenatospira, Pachycromtnium 
darki, Pleiirofusia fresnoensis, Sassia bilineata. Turrit ella 
merriami, Velates perversus, Acanthocardia (Schedocardia) 
brewerii, and Glycymeris ( Glycymerita ) sagittata have their 
lowest stratigraphic occurrence in the “Capay Stage” (Turner, 
1938; Vokes, 1939; Givens, 1974; Squires, 1984). Turritella 
andersoni, Turritella uvasana inf era, and Corbula ( Varicor - 
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hula) capayana have their highest stratigraphic occurrence 
in the “Capay Stage” (Vokes, 1939; Mcrriam, 1941; Saul, 
1983; Squires, 1984). 

The macrofossil assemblage in the nearshore marine up 
through the lower 500 m of the transition-zone deposits is 
herein referred to as the Turritella uvasana infera fauna (Fig. 
3). This name is chosen because this taxon is both confined 
to and abundant in this part of the section. 

The molluscan stage range of certain species can be ex¬ 
tended based on their presence in the “Capay”-age Turritella 
uvasana infera fauna. Galeodea (Gmnphopages) meganosen- 
sis, formerly reported (Clark and Woodford, 1927; Vokes, 
1939; Keen and Bentson, 1944) as confined to the “Meganos 
Stage,'” can now be shown to occur also in the “Capay Stage.” 
Architect onica (Stellaxis) cognat a, Paraseraphs erraticus, 
Strepsidura ficus, Corbula ( Caryocorbula) dickersoni, Solena 
{Eosolen) novacularis, and Venericardia ( Pacificor ) aragonia 
joacpiinensis, formerly reported (Saul, 1983; Squires, 1984) 
as ranging no lower than uppermost “Capay,” extend into 
the “Capay Stage” proper. Amaurellina caleocia, Bittiunfl 
duniblei, Conus retnondii, Lyria andersoni, Lyrischapa la- 
jollaensis, Barbatia (Cucullaearca) cliffensis, Cal list a (Cos- 
tacallista) hornii vokesi new subspecies, Claibornites die- 
goensis, Glyptoactis ( Claibornicardia ) saruliegoensis, and Pitar 
(Lamelliconcha) joaquinensis, formerly reported (Clark, 1929; 
Vokes, 1939; Reinhart, 1943; Givens, 1974, 1979; Givens 
and Kennedy, 1976, 1979; Marincovich, 1977; Moore, 1983; 
Squires, 1983a, 1984) to be confined to the “Domengine 
Stage,” have their lowest stratigraphic occurrence in the “Ca¬ 
pay Stage.” Miltha packi, formerly reported (Vokes, 1939; 
Givens and Kennedy, 1979; Demere, Sundberg, and Schram, 
1979) as ranging from “Domengine” through “Tejon” 
“stages,” can now be shown to occur also in the “Capay 
Stage.” 

Three microfossil samples (CN1, =CSUN macrofossil lo¬ 
cality 837, CN2, and CN3) from siltstone in the lower 500 
m of the transition-zone deposits (see “Localities” and Figure 
133 for geographic and relative stratigraphic positions) yield¬ 
ed age-diagnostic calcareous nannofossils, as well as plank¬ 
tonic and benthic foraminifera, and all are indicative of early 
Eocene age (Filewicz, 1986, pers. commun.; Thornton, 1986, 
pers. commun.). The results are incorporated into Figures 4 
and 5. 

Sample CN1 (=CSUN macrofossil locality 837) from ap¬ 
proximately 40 m above the base of the Eocene section (Fig. 
134) contained the following calcareous nannofossils: Coc- 
colithus forniosus, Discoasteroides kuepperi, Sphenolithus 
moriformis, S. radians, Tribacliiatus orthostylus, and very 
rare Discoaster lodoensis. Filewicz (1986, pers. commun.) 
assigned this microfauna to the early Eocene Tribrachiatus 
orthostylus (CP 10) Zone of Okada and Bukry (1980). CSUN 
macrofossil locality 837 also yielded the planktonic fora¬ 
minifera Globorotalia aragonensis and G. bullbrooki. Thorn¬ 
ton (1986, pers. commun.) assigned these species to the early 
Eocene Planktonic Zone P8 of Blow (1969). In addition, 
CSUN locality 837 yielded the benthic foraminifera Mar¬ 
gin ulina mexicana var. B and Asterigerina crassafonnis. 
Thornton (1986, pers. commun.) assigned these species to 


the early Eocene Benthic Zone “C” (lower “Capay Stage”) 
of Laiming (1940a, 1940b, 1943). 

Sample CN2 from approximately 100 m above the base 
of the Eocene section (Fig. 133) contained the following cal¬ 
careous nannofossils: Coccolithus formosus, Discoaster dias- 
typus, Discoasteroides kuepperi, Lophodolithus reniformis, and 
Tribrachiatus orthostylus. Filewicz (1986, pers. commun.) 
assigned this microfauna to the early Eocene Discoaster dias- 
typus (CP9) to Tribrachiatus orthostylus (CP 10) zones of 
Okada and Bukry (1980). Sample CN2 also yielded the ben¬ 
thic foraminifera Siphonina sp. cf. S. wilcoxensis. Thornton 
(1986, pers. commun.) assigned this species to the early Eocene 
Benthic Zone “C” (lower “Capay Stage”) of Laiming (1940a, 
1940b, 1943). 

Sample CN3 from approximately 150 m above the base 
of the Eocene section (Fig. 133) contained the following cal¬ 
careous nannofossils: Coccolithus formosus, Discoaster lo¬ 
doensis, Discoasteroides kuepperi, Helicosphaera seminulum, 
Sphenolithus moriformis, S. radians, and very rare Cocco¬ 
lithus crassus. Filewicz (1986, pers. commun.) assigned this 
microfauna to the early Eocene Discoaster lodoensis (CPI 1) 
Zone of Okada and Bukry (1980). Sample CN3 also yielded 
the planktonic foraminifera Globorotalia broedermanni and 
G. formosa gracilis. Thornton (1986, pers. commun.) as¬ 
signed these species to the early Eocene Planktonic Zone P8 
of Blow (1969). In addition, sample CN3 yielded the benthic 
foraminifera Margin ulina jnexicana var. B and M. asperu- 
lifonnis. Thornton (1986, pers. commun.) assigned these 
species to the early Eocene Benthic Zone “C” (lower “Capay 
Stage”) of Laiming (1940a, 1940b, 1943). 

The upper 400 m of the Juncal Formation and the over- 
lying Matilija Sandstone? delta-front deposits contain ma¬ 
crofossils that have been reported (Hanna, 1927; Turner, 
1938; Vokes, 1939; Merriam, 1941; Weaver, 1943; Givens, 
1974; Givens and Kennedy, 1979; Saul, 1983; Squires, 1984) 
elsewhere on the West Coast only from the “Domengine 
Stage.” These taxa are Ancilla (Spiraficilla) gabbi. Conus 
caleocius, Proxi mitral cretacea, IPy rami del l a preblei, Tur¬ 
ritella uvasana applinae, Callista (Macrocallista) domengi- 
nica, Gari texta, and Spisula merriami. 

Additional evidence for a “Domengine” age for this part 
of the section is the joint occurrence of taxa whose strati¬ 
graphic ranges elsewhere on the West Coast overlap only 
within the “Domengine Stage.” Dentalium stentor, Glycy- 
meris (Glycymeris) rosecanyonensis, Crassatella uvasana, and 
Glyptoactis ( Glyptoactis) domenginica have their lowest 
stratigraphic occurrence in the “Domengine Stage” (Turner, 
1938; Vokes, 1939; Verastegui, 1953; Givens, 1974; Givens 
and Kennedy, 1979; Squires, 1984). Rotularia (Rotularia) 
tejonense, Ectinochilus (Macilentos) macilentus, and Fusi- 
turricula (Crenaturricula) crenatospira have their highest 
stratigraphic occurrence in the “Domengine Stage” (Vokes, 
1939; Givens, 1974; Givens and Kennedy, 1979; Squires, 
1984). 

A microfossil sample (CN4) from siltstone in the upper¬ 
most part of the transition-zone deposits of the Juncal For¬ 
mation, approximately 800 m above the base of the for¬ 
mation (see “Localities” and Fig. 133, for geographic and 


12 Contributions in Science, Number 388 


Squires: Whitaker Peak Eocene Molluscs 


relative stratigraphic positions) yielded the following poorly 
preserved (overgrown) and rare calcareous nannofossils: Chi- 
phragmalithus acanthodes, Coccolithiis formosus, Helico- 
sphaera seminulum, Markalius astroporus, and Teticulofe- 
nestra sp. Filewicz (1986, pers. commun.) assigned this 
microfauna to the late early Eocene probable Discoaster lo- 
doensis (CPI 1) Zone of Okada and Bukry (1980). 

The tidal-flat deposits (including those that interfinger with 
the braided-river deposits) contain only one molluscan species 
that is age diagnostic. This species is Ostrea steward, and 
prior to its discovery in the Whitaker Peak section it had 
been reported (Hanna, 1927) only from its type locality in 
the Ardath Shale (“Domengine Stage”) near San Diego, Cal¬ 
ifornia. Ostrea stewarti may also be present in the “Transi- 
tion”-age Ectinochilus supraplicatns fauna in the Pine Moun¬ 
tain area, California, in strata lithologically similar to the 
tidal-flat deposits in the Whitaker Peak area (Givens, 1986, 
pers. eommun.). 

Although the tidal-flat deposits of the Matilija Sandstone? 
in the Whitaker Peak area cannot be as confidently dated as 
the underlying strata, a “Domengine” age is used in this 
report. With future work, the tidal-flat deposits may prove 
to be partially “Transition” in age. 

The molluscan assemblage in the upper 400 m of the Juncal 
Formation and the overlying Matilija Sandstone? delta-front 
and tidal-flat deposits is herein referred to as the Turritella 
uvasana applinae fauna (Fig. 3). This name is chosen because 
this taxon is both confined to and fairly common in most of 
the strata. 

Three microfossil samples from fine-grained deposits in 
the lower, middle, and upper parts of the tidal-flat deposits 
were analyzed for calcareous nannofossils, as well as for 
planktonic and benthic foraminifera, but were barren (File¬ 
wicz, 1986, pers. commun.; Thornton, 1986, pers. com¬ 
mun.). 

No fossils were found in the braided-river deposits, but a 
“Domengine” age is tentatively assigned because the deposits 
interfinger with the “Domengine”-age tidal-flat deposits (Fig. 

3). 

CORRELATION 

The silstone unit in the lower part of the Eocene section in 
the Whitaker Peak area is most similar to the Juncal For¬ 
mation in terms of stratal position, lithology, age, and pa- 
leoenvironments. The type section of the Juncal is just east 
of Agua Caliente Canyon in the Santa Ynez Range, north of 
Santa Barbara, California (Page, Marks, and Walker, 1951). 

The base of the Juncal Formation at the type section is 
marked by an unconformity associated with a major trans¬ 
gressive-marine event that affected the basin of deposition; 
namely, the Eocene Santa Ynez basin (Page, Marks, and 
Walker, 1951; van de Kamp et al., 1974). This basin was a 
north-trending, elongate trough that was rotated 90° during 
the Neogene to its current west-trending position (Nilsen and 
Mckee, 1979; Link and Welton, 1982; Luyendyk, 1986). The 
lower member of the Juncal Formation consists of few meters 
of mollusc-bearing and discocyclinid-bearing lenticular. 


nearshore sandstone overlain by 266 m of neritic zone brown 
silty shale with a high content of carbonized plant fragments 
(Page, Marks, and Walker, 1951; Dibblee, 1966). The second 
member consists of 292 m of shale with some sandstone. 
The third and uppermost member of the Juncal Formation 
at the type section consists of 488 m of shale with some 
sandstone (Dibblee, 1966). Most of the Juncal Formation in 
the vicinity of the type section represents deep-water turbi- 
dite deposits (van de Kamp et al., 1974). 

Page, Marks, and Walker (1951) assigned the lower part 
of their Juncal Formation to the “Capay Stage,” based on 
macrofossils and foraminifera. The middle member was re¬ 
garded (Page, Marks, and Walker, 1951; Dibblee, 1966) as 
middle Eocene in age, based on stratigraphic position. 

The type Juncal and the siltstone unit in the Whitaker Peak 
area correlate well in terms of an unconformity at the base, 
overall silty aspect of the strata, age, and shallow-marine 
basal part of section overlain by deeper water turbidite de¬ 
posits. Also, the Matilija Sandstone overlies the Juncal For¬ 
mation at the type section of the Juncal, and the Matilija 
Sandstone? (or, at least, a coeval lateral equivalent) overlies 
the siltstone unit in the Whitaker Peak area. Based on these 
similarities, it is concluded that this siltstone unit is assign¬ 
able to the Juncal Formation. In addition, the following fos¬ 
sils occur in both areas: Pseudophragmina (Pseudophrag- 
niina ), Rotularia (Rotularia) tejonense , Pachycrommiutn 
clarki, Fimbria [=Corbis] , and Plicatula. The similarity in 
fossils is even stronger when one considers that Eocene Pli¬ 
catula and Fimbria have not been found anywhere else on 
the West Coast except in these two areas. 

The Whitaker Peak area is 74 km (46 mi.) east of the type 
section of the Juncal Formation. Such a distance is not un¬ 
usual in terms of lateral extent for the Juncal Formation. 
According to Dibblee (1966) and Dickinson (1969), south of 
its type section, the Juncal Formation crops out continuously 
for a distance of 81 km (50 mi.) between the Santa Barbara 
area and Devils Heart Peak, 5 km (3 mi.) southeast of Sespe 
Hot Springs, Pine Mountain area. The Juncal exposures in 
the Devils Heart Peak area are 14.5 km (9 mi.) due west of 
Piru Creek, Whitaker Peak area. 

The presence of the Juncal Formation in the Whitaker Peak 
area dictates that the Santa Ynez basin extended into this 
area. How much farther east it extended beyond the Whitaker 
Peak area is not known because of probable truncation by 
the San Gabriel fault which lies 2.5 km (1.5 mi.) east of the 
Whitaker Peak area. 

The sandstone unit in the upper part of the Eocene section 
in the Whitaker Peak area is most similar to the Matilija 
Sandstone in terms of stratal position, lithology, age, and 
paleoenvironment. The type section of the Matilija Sand¬ 
stone is near Matilija Springs in the Santa Ynez Range, north 
of Ojai, California (Kerr and Schenck, 1928). 

The Matilija Sandstone at the type section is 800 m thick 
and is transitional with the underlying Juncal Formation. 
The Matilija Sandstone records a major regressive event in 
the Santa Ynez basin in which deep-sea sand-fan turbidites 
were deposited and subsequently covered by shallow-marine 
and coastal deposits (van de Kamp et al., 1974; Link and 
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Welton, 1982). Link and Welton (1982) reported a middle 
Eocene (Ulatisian) age for at least the lower half of the Ma- 
tilija Sandstone, based on benthic foraminifera, and a middle 
Eocene (PI 1 and PI2 zones) age for the overlying Cozy Dell 
Formation, based on benthic and planktonic foraminifera 
(Fig. 5). 

The type Matilija Sandstone and the sandstone unit in the 
Whitaker Peak area correlate well in terms of the transitional 
nature with the underlying Juncal Formation, sandstone li¬ 
thology, age, and shallow-marine/coastal deposits associated 
with a regression of the sea. The deep-sea sand-fan turbidites, 
however, are lacking in the lower part of the sandstone unit 
in the Whitaker Peak area. Baed on the similarities, it is 
concluded that the sandstone unit in the upper part of the 
Whitaker Peak area is tentatively assignable to the Matilija 
Sandstone. 

The Whitaker Peak area is 55 km (34 mi.) east of the type 
section of the Matilija Sandstone. According to Link and 
Welton (1982), the Matilija Sandstone is fairly extensive and 
forms prominent strike ridges in the Santa Ynez Mountains 
for more than 77 km (48 mi.). The basin of deposition may 
have been at least 200 km (125 mi.) long (Link and Welton, 
1982). According to Dickinson (1969), the Matilija Sand¬ 
stone can be traced from its type section area to the Sespe 
Creek area immediately north of the town of Fillmore, Cal¬ 
ifornia, which is 19 km (12 mi.) southwest of Bluepoint 
Campground (Fig. 1), Whitaker Peak area. Eschner (1969) 
used the name “Topatopa Sandstone” for the Matilija Sand¬ 
stone in the vicinity of Fillmore. According to Wilmarth 
(1938), however, the name “Topatopa Sandstone” was re¬ 
jected for use in the classification of the United States Geo¬ 
logical Survey. 

The Eocene strata in the Whitaker Peak area are strikingly 
similar lithologically, paleontologically, and paleoenviron- 
mentally to the lower two-thirds of the Eocene section in the 
Pine Mountain area, especially near Sespe Hot Springs, 26 
km (16 mi.) to the west of the Whitaker Peak area. Givens 
(1974) assigned the bulk of the Eocene section in the Pine 
Mountain area to the Juncal Formation. His assignment was 
based on lithologic and stratigraphic position similarities to 
the Juncal Formation elsewhere in the Transverse Ranges. 

As with the Whitaker Peak area, the base of the Juncal 
Formation in the Pine Mountain area is marked by an un¬ 
conformity on pre-Tertiary granitic rocks, and a thin, basal 
conglomerate bed of locally derived detritus is in depositional 
contact with the basement. In the lower 150 m of the over- 
lying inner sublittoral mudstone with minor sandstone, there 
are molluscan assemblages (Jestes, 1963; Givens, 1974) that 
Givens (1974) assigned to his Tnrritella nvasana infer a fauna 
(“Capay Stage”) (Fig. 5). Many of the fossils that characterize 
his fauna are conspecific with those in the Tnrritella uvasana 
fauna of the Whitaker Peak area. The most notable taxa 
are Pseudophragmina ( Pseudophragmina ), Clavilithus tab- 
nlatus, Tnrritella andersoni , Tnrritella nvasana infera, Ve- 
lates perversus, Milthapacki , Ostrea haleyi, Pholadomya (Bu- 
cardiomya) givensi, and Venericardia (Pacificor) hornii 
lutmani. Jestes (1963) also reported Campanile sp. and Lyr- 
ischapa sp. [= Volntocristata ] from the lower part of the mud¬ 


stone in the Pine Mountain area, and these taxa help char¬ 
acterize the lower part of the Juncal Formation in the Whitaker 
Peak area. Jestes (1963) and Givens (1974) reported that 
Velates perversus is locally very abundant in the Pine Moun¬ 
tain area, a situation that occurs also in the Whitaker Peak 
area. 

Upsection in the Pine Mountain area, there is a thick in¬ 
terval of deltaic, fossiliferous medium to coarse sandstone 
that, like the comparable Matilija Sandstone? in the Whitaker 
Peak area, is extensively bioturbated and in the upper part 
contains red-and-green siltstone beds. Givens (1974) consid¬ 
ered this sandstone in the Pine Mountain area to be part of 
the Juncal Formation and assigned the molluscs in the sand¬ 
stone to his Tnrritella uvasana applinae fauna (“Domengine 
Stage”) (Fig. 5). Many of the fossils that characterize his fauna 
are conspecific with those in the Turritella uvasana applinae 
fauna of the Matilija Sandstone? in the Whitaker Peak area. 
The most notable species are Pseudoperissolax blakei prae- 
blakei, Proximitral cretacea, Turritella uvasana applinae, 
Glycynieris (Glycymeris) rosecanyonensis, and Pitar (La- 
nielliconcha) joaquinensis. 

Filewicz (1986, pers. commun., see “Age” section of this 
present report) studied the calcareous nannofossil assem¬ 
blages of the Juncal Formation, Whitaker Peak area, and 
Filewicz and Hill (1983) also studied the calcareous nan¬ 
nofossil assemblages of the Llajas Formation, Simi Valley, 
California. Filewicz (1986, pers. commun.) concluded that 
1) the calcareous nannofossils from the lower 150 m of the 
Juncal Formation in the Whitaker Peak area are older than 
those recovered from the “Capay Stage” portion of the Llajas 
Formation (100 m above the base), and 2) at 150 m above 
the base of the Juncal Formation in the Whitaker Peak area 
(i.e.. microfossil locality CN3), the calcareous nannofossils 
are age equivalent or slightly older than the “Capay Stage” 
portion of the Llajas Formation (Fig. 5). 

The Tnrritella nvasana applinae fauna of the Whitaker 
Peak area is time correlative to the remaining portion (“Do¬ 
mengine Stage”) of the Llajas Formation (Squires, 1984). 

Suggested correlations of the Whitaker Peak Eocene sec¬ 
tion with additional representative Eocene sections on the 
West Coast are shown in Figure 5. According to Miles (1981), 
the early Eocene Lookingglass Formation in southwestern 
Oregon (Fig. 5, column 7) includes the often-quoted Glide 
section macrofauna that was illustrated and described by 
Turner (1938). 

PALEOCLIMATE 

During the Paleocene and Eocene, the world climate was 
relatively warm and equable although there were important 
cool intervals in the middle Paleocene and middle Eocene 
(Kennett, 1982; Siesser, 1984). During the Paleocene and 
Eocene, mixed conifer-hardwood and deciduous-hardwood 
forests blanketed the arctic region (Axelrod, 1984). Eocene 
laterites, indicative of very warm, very wet environments 
also have been found on the Siberian platform (Parrish, Zie¬ 
gler, and Scotese, 1982). Early Eocene shallow-marine faunas 
from Ellesmere Island (79°30'N), Alaska (72°N), and Spits- 
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bergen trough (78°N) indicate that temperate conditions pre¬ 
vailed at that time in the high Arctic (Marincovich and Zins- 
meister, 1985). West Coast Eocene macrofaunas have long 
been assigned to tropical or subtropical environments (Ar¬ 
nold, 1909; Dickerson, 1917a; Smith, 1919; Clark and Yokes, 
1936; Berthiaume, 1938; Vokes, 1940; Durham, 1950; 
Squires, 1984). 

A worldwide late Paleocene warming trend culminated in 
a period of peak warming during the early Eocene (Haq et 
al., 1977; Kennett, 1982). According to Frakes (1979) and 
Haq (1981), the early Eocene was the warmest interval of 
the Cenozoic. The Arctic waters were essentially isolated, 
and the circum-Antarctic current had not yet formed. There 
was little mixing of the cooler polar waters with the warmer 
ocean waters elsewhere in the world, hence, the equator-to- 
pole gradient was low (Stanley, 1986). Mild climates were 
the norm, there were no polar ice caps, and the mean annual 
temperature was approximately 21°C (70°F) (Berggren and 
Hollister, 1974). 

During the early Eocene, tropical conditions existed as far 
north as southern England (Berggren and Hollister, 1974; 
Plaziat, 1981). According to Berggren and Hollister (1974), 
who corrected for continental drift, the Eocene marine trop¬ 
ical zone extended to about latitude 50°N on the Pacific Coast 
of North America (Eocene paleolatitude of about 45°N) and 
to about latitude 60°N on the west coast of Europe (Eocene 
paleolatitude of about 50°N). According to Zinsmeister (1985), 
temperate climatic conditions were present as far south as 
Seymour Island, Antarctic Peninsula (68°18'S) during the 
early Tertiary. 

The equable Eocene conditions ceased in late Eocene 
through early Oligocene time with the appearance of a world¬ 
wide cooling trend. This cooling was associated with the 
development of circum-Antarctic circulation, as well as with 
flowage of Arctic Ocean waters into the Atlantic. The cooling 
caused the tropical zone to retreat toward the equator as the 
equator-to-pole temperature gradients increased (Kennett et 
al., 1975; Kennett, 1982; Zinsmeister, 1982; Stanley, 1986). 

As previously discussed, the marine-mollusc-bearing por¬ 
tion of the Juncal Formation in the Whitaker Peak area was 
deposited during the early Eocene and shortly thereafter. The 
deposition coincided with the peak warm interval of the 
Cenozoic, and the macrofossil evidence strongly supports the 
presence of tropical/subtropical waters in this area at that 
time. 

The Turn tel la uvasana infer a fauna (early Eocene “Capay 
Stage” of the Juncal Formation in the Whitaker Peak area 
contains the following molluscs which have been widely rec¬ 
ognized (Gardner, 1912, 1931; Vokes, 1935; Clark and Vokes, 
1936; Gardner and Bowles, 1939; Wrigley, 1942; Palmer and 
Richards, 1954; Palmers, 1957, 1967; Adegoke, 1972, 1977; 
Squires, 1985, 1986) as positive indicators of Eocene Old 
World Tethyan-afhnity paleoenvironmental conditions (i.e., 
warm waters): Campanile, Gisortia, Lyria, Velates perversus, 
Fimbria, and Venericardia (Pacificor). The T. uvasana infera 
fauna also contains the following Old World Tethyan gas¬ 
tropod genera that Davies (1975) and Squires (1986) reported 
as originating in the Pakistan part of the ancient Tethys Sea 


(i.e., the Tethys Sea extended from Indonesia through the 
present Mediterranean region): Apiotoma, Athleta, Clavi - 
lithes. Cryptoconus, Eopleurotoma, Pachycrommium, Pleu- 
rofusia, Strepsidnra, and Streptochetus. In addition, the T. 
uvasana infera fauna also contains the following extant mol¬ 
luscs whose modern forms are most frequently found today 
(Nicol, 1950; Cox and Hertlein, 1969; Jackson, 1970; Ken¬ 
nedy, Morris, and Taylor, 1970; Hertlein and Grant, 1972; 
Squires, 1984) in tropical/subtropical waters: Architectonic a, 
Calyptraea, Conns, Fusiturricula, Olivella, Phalium ( Semi- 
cassis ), Pseudoliva, Turritella, Barbatia, Brachidontes, Cal - 
lista ( Costacallista ), Chama, Corbula ( Carvocorbula ), Gari, 
Glycymeris, Miltha, Netnocarduun, Pitar ( Lamelliconcha ), 
Plicatula, and Solena. The taxa Fusiturricula, Pseudoliva, 
Pitar (Lamelliconcha ), and Solena are particularly significant 
as they are confined to tropical waters only. 

A few specimens of the hermatypic colonial scleractinian 
coral Astrocoenia also were found in the T. uvasana infera 
fauna. Today, this coral genus lives only in the West Indies 
and is a reef dweller in shallow tropical seas (Durham, 1942a). 
According to Durham (1942a), this coral indicates tropical 
rather than subtropical waters. 

Several of the extinct genera of the T. uvasana infera fauna, 
including Pseudophragmina (Pseudophragmina) (i.e., a dis- 
cocyclinid foraminifera), Chedevillia, Ectinochilus [—Rimel- 
la ], Eocernina, Ficopsis, and Lyrischapa, have been found 
to be tropical to subtropical in their distribution or have 
modern analogues that live in such waters (Durham, 1950; 
Givens. 1974, 1979). 

Other mollusc-bearing strata of “Capay” age on the West 
Coast are also tropical to subtropical in their paleoenviron- 
ment (Durham, 1950). Such strata have been found as far 
north as the southern end of Vancouver Island. In addition 
to the molluscs, reef corals, discocyclinids, brachiopods, and 
coralline algae are present. 

A very small percentage of the T . uvasana infera fauna in 
the Whitaker Peak area has a cooler water aspect to it. Acan- 
thocardia is most commonly found in warm temperate seas 
today. Neverita ( Glossaulax ), the closest relative to the Pa¬ 
leogene Neverita (Neverita) globosa (Givens and Kennedy, 
1976; Marincovich, 1977), occurs mainly in temperate waters 
but also ranges into the tropical Panamic province (Marin¬ 
covich, 1977). Although Pholadomya (Bucardiomya) is ex¬ 
tinct, Pholadomya s.s. is extant. According to Zinsmeister 
(1986, pers. cornmun.), Pholadomya s.s. is known only from 
a single specimen from the deep waters of the Caribbean, 
and although several Pholadomya- like taxa occur in Antarc¬ 
tic waters today they are not Pholadomya s.s. 

The Turritella uvasana applinae fauna of the late early 
through early middle Eocene (“Domengine Stage”) Matilija 
Sandstone? in the Whitaker Peak area contains only two 
Tethyan-affinity molluscs: Pachycrommium and Pleurofusia. 
It contains, nevertheless, the following extant molluscs whose 
modern forms are most frequently found today (Hertlein and 
Grant, 1972; Squires, 1984) in tropical/subtropical waters: 
Ancilla, Calyptraea, Conus, Fusiturricula, Nerita, Olivella, 
Phalium ( Semicassis ), Polinices ( Euspira ), Sinum, Turritella, 
Brachidontes, Callista ( Costacallista ), Corbula (Caryocor- 
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bula), Gari, Glycymeris, Ostrea, Nemocardium, and Pitar 
(Lamelliconcha ). The taxa Ancilla, Fusiturricula, and Pi¬ 
tar (Lamelliconcha) are particularly significant as they are 
confined to tropical waters only. 

Several of the extinct genera of the T. uvasana applinae 
fauna, including Ectinochilus [=Rimella], Eocernina, Ficop- 
sis, and Crassatella , have been found to be tropical to sub¬ 
tropical in their distribution or have modern analogues that 
live in such waters (Durham, 1950; Givens, 1974). 

As with the T. uvasana infera fauna, a very small per¬ 
centage of the T. uvasana applinae fauna in the Whitaker 
Peak area has a cooler water aspect to it. Acanthocardia and 
Acila (Truncacila) are commonly found in warm temperate 
seas today, but the latter can range into cold waters (Schenck, 
1936; Squires, 1984). Spisula is commonly found today in 
temperate waters (Abbott and Dance, 1982). 

PALEOBIOGEOGRAPHY 

The Eocene world ocean was influenced by the circulation 
patterns established during the Cretaceous and Paleocene. 
The Tethys Current dominated the tropical circulation and 
flowed westward through the Tethys Seaway and Central 
America to form a circumglobal tropical current, contrib¬ 
uting to a widespread dispersal of marine biota (Haq, 1981) 
and a unification of faunas (Davies, 1975). 

The exact position of where the portal was between the 
Atlantic and Pacific oceans during the early and middle Eocene 
is not known. Clark and Vokes (1936) suggested that it was 
in Central America. Gardner and Bowles (1934) and Mal- 
donado-Koerdell (1950) suggested that during the Eocene 
there was a portal in the Isthmus of Tehuantepec region, 
southern Mexico. They based their suggestion on the obser¬ 
vation that Eocene molluscs at the Mexican locality showed 
affinities to California molluscs of similar age (“Domcngine 
Stage”). Durham, Arellano, and Peck (1955), after a larger 
study of this Mexican fauna, concluded that it more closely 
resembles Caribbean-Gulf of Mexico faunas rather than Cal¬ 
ifornia faunas, and they further concluded that no inter- 
oceanic seaway existed in the Isthmus of Tehuantepec during 
the Cenozoic. They also proposed, but with no supporting 
evidence, that the seaway may have been through the north¬ 
western Colombia or Panamic areas. 

Seas did cover northwestern Colombia in the Eocene, but 
if there was any interchange between Atlantic and Pacific 
waters in that area, the effect on Californian molluscan faunas 
seems to have been minimal. Clark and Durham (1946) con¬ 
cluded this after a detailed study of Eocene molluscs in north¬ 
west Colombia. They reported that the basins of deposition 
in northwest Colombia and Peru were fairly well isolated in 
the early and middle Eocene and had very little if any con¬ 
nection with the Caribbean until the late Eocene. 

Seas did cover portions of Panama in the early and middle 
Eocene (Weyl, 1980). A seaway connection is possible, but 
much more stratigraphic and paleontologic work are needed 
to confirm this possibility. 

Another promising possibility of where the seaway was is 
Costa Rica. In the Cordillera de Guanacoste region in north¬ 


ern Costa Rica (Pacific side), there is a late Paleocene through 
Eocene section consisting of shallow-marine reef limestones 
(Bara Honda Formation) and reef limestones intercalated 
with tuflaceous arenites (Brito Formation). The Brito For¬ 
mation continues into southwest Nicaragua (Weyl, 1980). 
Unfortunately, the same sequence cannot be found on the 
Atlantic side of Costa Rica, but future paleontologic work in 
the Cordillera de Guanacoste region may prove the presence 
of an early through middle Eocene seaway there. As will be 
discussed below, there are strikingly similar molluscan species 
(or, in one case, the same species) in the California Eocene 
and Anglo-Paris Basin Eocene deposits. What is needed is 
to find these molluscs in the Central American region. 

Clark and Vokes (1936), Vokes (1939), Givens and Ken¬ 
nedy (1976), Givens (1978), and Squires and Advocate (1986) 
have listed a total of 23 molluscan species from the “Capay” 
and “Domengine” “stages” of the West Coast that show 
affinities with molluscs from the corresponding Ypresian and 
Lutetian stages of the Anglo-Paris Basin Eocene. Nine of 
these species are present in the Turritella uvasana infera fau¬ 
na of the Whitaker Peak area; namely, Chedevillia saltonen- 
sis, Clavilithes tabulatus , Cryptochorda ( Cryptochorda) cali- 
fornica, Cryptoconus cooperi, Fusiturricula ( Crenaturricula ) 
crenatospira, Gisortia clarki, Lyria andersoni, and Turritella 
andersoni. Nine additional molluscan species from the T. 
uvasana infera fauna of the Whitaker Peak area that show 
very close affinities with certain Paris Basin Eocene species 
are the following: Apiotoma californiana new species, Be- 
noistia cantonensis new species, Eopleurotoma whitaker- 
peakensis new species. Hemitonia (Montfortia) cantonensis 
new species, Monodonta (Iitcisilabiumi) piruensis new species, 
IPseudovertagus (Pseudoalnco) sp., Streptochetus califor¬ 
niana new species, Chanta piruensis new species, and Pli- 
catula juncalensis new species. See the “Systematic Paleon¬ 
tology” section of this present report for the names and 
comparisons of the corresponding Paris Basin species. 

Two macrofossil species from the T. uvasana infera fauna 
of the Whitaker Peak area that show very close affinities with 
certain West Indies Eocene species arc Fimbria new species? 
and the colonial coral Astrocoenia new species?. Fimbria new 
species? also is similar to a southeastern United States Eocene 
species. Two additional molluscan species from the T. uva¬ 
sana infera fauna that also show very close affinities with 
certain southeastern United States late Paleocene and Eocene 
species arc Athleta roddai new species and Plicatula junca¬ 
lensis new species. See the “Systematic Paleontology” section 
for the names and comparisons of the corresponding south¬ 
eastern United States forms. 

The distribution of the discocyclinid foraminifera Pseu- 
dophragutina ( Pseudophragmina) clarki is additional evi¬ 
dence of the inter-oceanic seaway. This species has been 
found in Florida, Mexico, Cuba, Trinidad, and Jamaica, as 
well as in Peru through southwestern Oregon (Cole, 1958, 
1969; Cole and Applin, 1964; Blondeau and Brabb, 1983; 
Squires, 1984). On the West Coast, it ranges from the “Ca- 
pay” through the “Domcngine” “stages” (Squires, 1984). 
Specimens of Pseudophragmina (Pseudophragmina) occur in 
the lower portion of the transgressive-phase transition-zone 
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deposits of the Juncal Formation in the Whitaker Peak area, 
but preservation is too poor to allow specific identification. 

The most important molluscan species used as evidence 
of a seaway connection in the tropical Central American 
region is the neritid gastropod Velates perversns. It is pre¬ 
dominantly Tethyan in its distribution and has been found 
in southern and central California, as well as in Pakistan (its 
homeland), India, Burma, Tibet, Iraq, Iran, the Mediterra¬ 
nean region, Madagascar, Sudan, Nigeria, southern France, 
the Paris Basin, Hungary, Bavaria, Switzerland, Florida, Ja¬ 
maica, and possibly Panama (Vokes, 1935; Clark and Vokes, 
1936; Joleaud, 1939; Eames, 1952; Palmer, 1967; Davies, 
1975; Squires, 1984, 1986; Woods and Saul, 1986). Velates 
perversns is locally very common in the T. nvasaua infera 
fauna of the Whitaker Peak area. Elsewhere in California it 
is also of “Capay” age, except in the Avenal Sandstone oc¬ 
currence near Coalinga, central California, where it is of low¬ 
ermost “Domengine” age (Vokes, 1935). This species made 
its first appearance in the Upper Ranikot beds, Pakistan (Da¬ 
vies, 1975). According to Hasson (1985), these strata are 
assignable to an early Eocene age. 

Accompanying the arrival of V. perversns into Californian 
waters were additional Old World Tethyan gastropods; 
namely, Athleta, Clavilithes, Eoplenrotoma . Pachycrom- 
rnium, and Streptochetns (Squires, 1986), as well as Conns 
and Phalinm (Semicassis). Most originated during the early 
Eocene in the ancient equatorial Tethys Sea in southern Pa¬ 
kistan, west of Hyderabad, and have been found in the early 
Eocene Upper Ranikot beds (Cossmann and Pissarro, 1909; 
Davies, 1975; Hasson, 1985). 

The striking similarity between Athleta roddai new species 
from the Whitaker Peak area and A. tnomeyi from early 
Eocene strata in the Atlantic and Gulf coastal plains of south¬ 
eastern United States and possibly Chiapas, Mexico, indi¬ 
cates that although Athleta may have originated in Pakistan, 
a Caribbean-influenced Athleta eventually reached Califor¬ 
nia. 

Adegoke (1972, 1977) reported two species of Clavilithes 
from the Ewekoro Formation (late Paleocene) of southwest¬ 
ern Nigeria. Evidently, Clavilithes originated in the Tethys 
Sea during the late Paleocene rather than early Eocene. 

Strepsidnraficnsl from the lower Claiborne Group in Tex¬ 
as bears a remarkable resemblance to the California species 
according to Palmer and Brann (1966). These strata are early 
to middle Eocene in age (Siesser, Fitzgerald, and Kronman, 
1985). Unfortunately, the Texas specimens have been lost 
and only drawings are available. If the specific identification 
is correct, then S. ficus is the only species known to be com¬ 
mon between the Mississippi and California areas (Palmer 
and Brann, 1966). Davies (1975) reported that Strepsidnra 
originated in Pakistan in the Upper Ranikot beds, now re¬ 
garded as early Eocene in age (Hasson, 1985). Interestingly, 
however, Palmer and Brann (1966) reported the occurrence 
of Strepsidnra contorea from the uppermost Porters Creek 
Formation (upper Midway Group) of Alabama. These strata 
are of early Paleocene age according to Siesser, Fitzgerald, 
and Kronman (1985). Adegoke (1977) reported the occur¬ 
rence of Strepsidnra kerstingi from the Ewekoro Formation 


(late Paleocene) of southwestern Nigeria. Evidently, Strep¬ 
sidnra originated in the Tethys Sea region during the early 
Paleocene rather than early Eocene but just has not been 
found in the Tethyan-region Paleocene section. Stanton (1896) 
reported Strepsidnra pacheocoensis from Paleocene (“Mar¬ 
tinez Stage”) strata in northern California (Keen and Bent- 
son, 1944). 

Arrival of the Tethyan gastropods in California during the 
early Eocene was coincident with a major global sea-level 
rise (TE1.2 cycle of Vail and Hardenbol, 1979) (Fig. 4). This 
sea-level rise was also coincident with the transgressive phase 
of deposition of the lower part of the Juncal Formation in 
the Santa Ynez basin (i.e., includes the Whitaker Peak area). 
Most of these Tethyan gastropods were fairly widespread 
throughout California but went no farther north than Cali¬ 
fornia, except for Pachycrommiwn which went as far north 
as Washington. The Turrit el la nvasana infera fauna in the 
Whitaker Peak area, however, is the only one in which they 
all occur together. Most of these genera emigrated southward 
out of the California area by the end of early middle Eocene 
time, except for Pachycrommiwn and Strepsidnra, which left 
by the end of the Eocene (Squires, 1986). West Coast Oli- 
gocene reports of Strepsidnra (Keen and Bentson, 1944) are 
incorrect because S. californica actually belongs in Siphon - 
aha (Clark and Woodford, 1927; Ruth, 1942), and S. lin- 
colnensis lorenzana does not belong in Strepsidnra (Clark 
and Woodford, 1927). 

Additional Old World Tethyan-affinity molluscan genera 
entered Californian waters during the early Eocene. These 
genera are Amanrellina, Benoistia, Crepidnla, Ectinochilns, 
Hemitoma ( Montfortia ), Lyrischapa, Monodonta, Paraser- 
aplis, IPsendovertagns ( Psendoalnco ), IPyramidella [=Syr- 
nola ], Sinnm . Barbatia, Chanta, Callista (Costacallista ), and 
Tellina (Macaliopsis ). None of these genera has been reported 
from West Coast strata older than the “Capay Stage.” Pa- 
leobiogeographic details concerning these genera are limited, 
and their point(s) of origin are imperfectly known. Most can 
be traced back, at least, to the Paris Basin (Cossmann and 
Pissarro, 1910-1913; Wenz, 1940; Kennedy, Morris, and 
Taylor, 1970; Bernard, 1976; Houbrick, 1978). Lyrischapa 
may have had a Caribbean origin (Givens, 1979). 

Four other genera might possibly be added to the above 
list, but there are imprecise or nonexistent locality descrip¬ 
tions concerning their earliest occurrence on the West Coast. 
These genera are the calcareous annelid tube Rotnlaria ( Rot - 
ularia ), and the molluscs Chedevillia, Cryptocliorda, and Fu- 
siturricnla. 

Fimbria was reintroduced to the West Coast during the 
early Eocene “Capay” time after having been present in 
southern California in the Late Cretaceous (Dawson, 1978). 
Glyptoactis (Glyptoactis) originated on the West Coast during 
“Capay” time, and Proximitral possibly originated on the 
West Coast during “Domengine” time (Squires, 1984). HiF 
gardia, a North American bivalve, is known from older 
Eocene strata on the West Coast than on the East Coast 
(Palmer and Brann, 1965). Glycymeris (Claibornicardia ), a 
European and North American bivalve, is also known from 
older Eocene strata on the West Coast than on the East Coast 
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(Stenzel, Krause, and Twining, 1957). With future work both 
of these taxa will probably be found in early Eocene strata 
in the southeastern United States. 

The majority of the macrofauna genera of the Juncal For¬ 
mation in the Whitaker Peak area were already present on 
the West Coast by “Capay” time. Several species, in addition, 
were carryovers from earlier times. Calyptraea diegoana, 
Crommium pinyonensis, Polinices (Euspira) nuciformis, 
Pseudoperissolax blakei praeblakei, Oliveda mathewsonii, 
Scaphander ( Mirascapha ) costatus, Snrculites mathewsonii, 
Acila (Truncacila) decisa, and Nemocardium linteum have 
been reported from late Paleocene “Martinez Stage” strata 
on the West Coast (Nelson, 1925; Weaver, 1953; Smith, 
1975; Zinsmeister, 1974. 1983a; Marincovich, 1977). Cryp- 
toconus cooperi, Galeodea (Go nip hop ages) meganosensis, 
Neverita (Neverita) globosa. Turrit el la uvasana inf era, Brach- 
idontes ( Brachidontes ) cowlitzensis, and possibly Turritella 
andersoni have been reported from late Paleocene-early 
Eocene “Meganos Stage” strata on the West Coast (Clark 
and Woodford. 1927; Clark, 1929; Givens, 1974; Marinco¬ 
vich, 1977; Saul, 1983). 

The Tethyan molluscs Apiotoma, Campanile, Gisortia, 
Lyria, Pleurofusia, and Venericardia (Pacificor) also occur in 
the early Eocene portion (“Capay Stage”) of the Juncal For¬ 
mation in the Whitaker Peak area, but they arrived in Cal¬ 
ifornia during the Paleocene (Hanna and Hertlein, 1939; 
Smith, 1975; Saul, 1983; Zinsmeister, 1974, 1983a). 

In summary, there was a considerable influx of molluscs 
and other marine organisms into western North America 
during early Eocene (“Capay”) time. About eight Old World 
Tethyan genera (and one species) and about 19 other Old 
World Tethyan-affinity genera of molluscs immigrated into 
the West Coast region by way of southern Central America. 
Many of the species of these genera, as well as some of the 
species of genera already present on the West Coast, show 
close affinities with Anglo-Paris Basin species. Only a few of 
the genera that arrived on the West Coast in “Capay” time 
show Caribbean influences. A few taxa originated on the West 
Coast during this time, one genus was reintroduced, and 
several species were Paleocene relicts. 

This “Capay” influx coincided with a global sea-level rise 
and possibly the warmest time of the Cenozoic. This pulse 
of immigration was probably similar to an earlier one that 
took place on the West Coast during late Paleocene (“Mar¬ 
tinez Stage”) time, according to Zinsmeister (1983a). Another 
pulse of immigration took place during late early through 
early middle Eocene (“Domengine Stage”) (Squires, 1984), 
but it was not as extensive as the earlier two. 

METHODS AND SYSTEMATIC MATERIALS 

From 1974 through 1975, the Matilija Sandstone? was geo¬ 
logically mapped by the author during the course of teaching 
an advanced field-geology class of California State Univer¬ 
sity, Northridge. During that time, about 300 specimens of 
macrofossils were collected from 10 localities. These collec¬ 
tions formed the basis for a preliminary faunal list (Squires, 

1977) of the sparsely fossiliferous Matilija Sandstone?. From 


1984 through 1985, the Juncal Formation was geologically 
mapped by the author, and an intensive and meticulous search 
of the formation was undertaken for macrofossils. About 
2000 specimens were obtained from 60 localities. In the course 
of the paleontologic study of the Juncal Formation, the mac¬ 
rofauna of the Matilija Sandstone? was restudied and many 
refinements were made. 

Systematic arrangement of the generic and higher taxo¬ 
nomic categories follows that of Wells (1956) for the coral; 
Howell (1962) for the calcareous annelid tube; Ludbrook 
(1960) for the scaphopod; Cox et al. (1969) and Vokes (1980) 
for the bivalves; and Fischer (1966) for the echinoids. The 
systematic arrangement of Wenz (1938-1944) is followed 
generally for the gastropods. 

The figured specimens, as well as those paratypes that are 
unfigured, are on deposit in the Natural History Museum of 
Los Angeles County, Invertebrate Paleontology section. Ad¬ 
ditional unfigured specimens are on deposit in the Depart¬ 
ment of Geological Sciences Paleontology collection, Cali¬ 
fornia State University, Northridge. 

The synonymies are selective. Works that include original 
figures and/or descriptions are listed. References that add 
pertinent taxonomic and documentable biostratigraphic in¬ 
formation are also included. More complete synonymies of 
some of the gastropods and bivalves can be found in Stewart 
(1927, 1930). 

Primary type material, molluscan stage range, geographic 
distribution, local occurrence, and remarks are listed for all 
the species. Unless otherwise noted, such data are derived 
from references listed in the synonymies or from new data 
obtained in the course of this present study. “Primary type 
material” refers to the holotype, paratype(s), syntypes, lec- 
totypes, or neotype of the senior subjective synonym of each 
taxon. In the case of homonyms, the junior homonym “pri¬ 
mary type material” is listed, and if the new name “primary 
type material” is different it is listed also. The molluscan 
stages are for the West Coast, and they are from Clark and 
Vokes (1936) and Weaver et al. (1944), with refinements 
made by Givens (1974) and Saul (1983). The stages are pro¬ 
visional, hence the names are placed in quotation marks. 
The relative age of each stage and correlation with various 
biostratigraphic zones are shown in Figure 4. Any taxa stage 
range extensions that are the result of this present study are 
so mentioned under the “Remarks” for each species. Locality 
information for all the localities mentioned in this report is 
given in the “Localities” section. 

Letter abbreviations used for catalog and/or locality num¬ 
bers are; 

ANSP; Academy of Natural Sciences of Philadelphia. 

CAS; California Academy of Sciences. 

CSUN: California State University, Northridge. 

MCZ: Museum of Comparative Zoology, Harvard. 
LACMIP; Los Angeles County Museum of Natural History, 

Invertebrate Paleontology section. 

SDNHM; San Diego Natural History Museum. 

SU: Stanford University (collections now housed at the Cal¬ 
ifornia Academy of Sciences). 
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UCMP: University of California Museum of Paleontology 
(Berkeley). 

UCLA: University of California, Los Angeles (collections 
now housed at the Los Angeles County Museum). 

UCR: University of California, Riverside. 

UO: University of Oregon. 

USGS: United States Geological Survey (Washington, D.C. 
register). 

USNM: United States National Museum of Natural History. 
UW: University of Washington. 

SYSTEMATICS 
Phylum Coelenterata 
Subphylum Cnidaria 
Class Anthozoa 
Subclass Zoantharia 
Order Scleractinia 
Suborder Astrocoeniina 
Family Astrocoeniidae Koby, 1890 
Subfamily Astrocoeniinae Koby, 1890 

Genus Astrocoenia 
Milne-Edwards and Haime, 1848 

Type Species. By monotypy, Astrea numisma Defrance, 
1826. 

Astrocoenia new species? 
aff. A . portoricoensis Vaughan, 1919 

Figure 6 

Local Occurrence. Turritella uvasana inf era fauna, Juncal 
Formation, CSUN localities 361, 844. 

Remarks. Two medium-sized colonies (up to 50 mm height 
and 80 mm length) were found at locality 844, and one small¬ 
er colony (40 mm height and 40 mm length) was found at 
locality 361. Most of the corallites in the colonies from lo¬ 
cality 844 are plugged with hard matrix, but a few are free 
of the matrix. The colony from locality 361 is a fragment 
and is badly weathered. 

The colonies from locality 844 have an irregular upper 
surface with short protuberances. The corallites are polygonal 
shape and have eight (very rarely ten) septa that extend to 
the styliform collumella, which appears in the bottom of the 
calice as a tubercle. Inside diameter of the calices is about 1 
mm, and the thecal walls are about 0.25 mm thick. 

The Whitaker Peak colonies are similar to Astrocoenia 
portoricoensis Vaughan (1919:350-351, pi. 76, figs. 4, 4a; pi. 
78, figs. 1, la; Frost and Langenheim, 1974:177, 180, pi. 52, 
figs. 5-7) from Oligocene and lower Miocene strata, Mexico 
(Chiapas), Puerto Rico, Antigua, and Panama. The Whitaker 
Peak colonies, however, show no indication of secondary 


septa between the eight major septa, can have ten major 
septa, and have slightly smaller calices. These differences are 
minor and may be due to preservation or growth stage. In 
A. portoricoensis, the secondary septa can be rudimentary, 
thereby making the two forms even more similar. Better 
specimens of Astrocoenia new species? will be necessary be¬ 
fore a possible conspecific determination can be made. 

Astrocoenia dilloni Durham (1942a:505, pi. 44, fig. 3) from 
early Eocene strata, Media Agua Creek, west side of San 
Joaquin Valley, Kern County, California, is the only other 
species of this genus known from the West Coast Tertiary. 
Astrocoenia new species? differs from A. dilloni in having 
only eight rather than ten septa with no secondary septa 
between the major septa. Durham (pers. commun.) examined 
A. new species? from the Whitaker Peak area and concluded 
that it is not the same as A. dilloni . 

Phylum Annelida 

Class Polychaeta 

Order Sabellida 

Family Serpulidae Lamarck. 1818 
Genus Rotularia Defrance, 1827 

Type Species. By subsequent designation (Wrigley, 1951), 
Rotularia spirulaea (Lamarck, 1818). 

Subgenus Rotularia s.s. 

Rotularia ( Rotularia ) tejonense (Arnold, 1910) 

Figures 7, 8 

Spiroglyphnsl tejonensis Arnold, 1910:51, pi. 4, fig. 18. Dick¬ 
erson, 1916:pl. 37, figs. 5a-b. Vokes, 1939:162-163, pi. 

20, figs. 20-22. Stewart, 1946:pl. 11, fig. 21. 

Spiroglyphiis tejonensis Arnold. Hanna and Hertlein, 1941: 

figs. 62-4, 62-20. 

ITubulostium tejonense (Arnold). Keen and Bentson, 1944: 

195. 

Rotularia tejonense (Arnold). Nilsen, 1973:table 1. Squires, 

1977: table 1; 1984:15, fig. 5g. 

Primary Type Material. USNM holotype 165658, Avenal 
Formation, USGS locality 4617. 

Molluscan Stage Range. “Capay” through “Transition.” 

Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN localities 361, 810, 830, 836, 840, 844, 
849, 850, 851, 852. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. At all the localities, except 237, 850, and 851, 
only a few (less than six) specimens were found. At locality 
237, 35 specimens were found. At locality 850, nine speci¬ 
mens were found, and at locality 851, 19 specimens were 
found. Preservation is poor except at locality 237. 

This species has a very raised carina adjacent to the suture 


Contributions in Science, Number 388 


Squires: Whitaker Peak Eocene Molluscs 19 



Figures 6-19. Whitaker Peak area Eocene colonial coral, calcareous annelid tube, scaphopod, and archaeogastropods. Figs. 6-9. Colonial 
coral, calcareous annelid tube, and a scaphopod. 6. Astrocoenia new species? aff. A. portoricensis Vaughan, 1919, dorsal view. x4, width of 
field 16 mm, LACMIP hypotype 7436, CSUN loc. 844. 7-8. Rotulana ( Rotulana) tejonense (Arnold, 1910). All parts from CSUN Ioc. 237. 
7. Umbilical view, x 3, greatest diameter 9.5 mm, LACMIP hypotype 7437. 8. Side view, x 3, diameter 9.5 mm, LACMIP hypotype 7438. 
9. Dentalium stentor Anderson and Hanna, 1925, partial specimen, side view, xl.9, length 33 mm, LACMIP hypotype 7439, CSUN loc. 
219. Figs. 10-19. Archaeogastropods. 10-11. Hemitonia ( Montfortia) cantonensis new species. All parts with shell surface eroded, height 6.5 
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on the dorsal and umbilical portions of the sinistrally coiled 
tube. The tube also has a tricarinate lateral portion. In 
cross section, the outline of the tube is like that shown by 
Hanna and Hertlein (1941, fig. 62-4). Usually the tube is 
planispiral up to 9 mm in diameter, with uneoiling occurring 
in the later growth stages, but a few specimens at locality 
237 are conispiral in the early growth stage. 

Phylum Mollusca 

Class Scaphopoda 
Family Dentaliidae Gray, 1834 
Genus Dentalinm Linne, 1758 

Type Species. By subsequent designation (Montfort, 1810), 
Dentalinm elephantinum Linne, 1758. 

Dentalinm stentor Anderson and Hanna, 1925 

Figure 9 

Dentalinm stentor Anderson and Hanna, 1925:145, pi. 13, 

fig. 17. Squires, 1984:16, fig. 5h. 

Dentalinm stentorl Anderson and Hanna. Squires, 1977:ta- 

ble 1. 

Primary Type Material. CAS holotype 819, Tejon For¬ 
mation, CAS locality 792. 

Molluscan Stage Range. “Domengine” through “Tejon.” 

Geographic Distribution. Simi Valley, southern California 
through southern San Joaquin Valley, south-central Califor¬ 
nia. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN localities 219, 237. 

Remarks. Except for the figured specimen (Fig. 9), speci¬ 
mens occur as small fragments. The shells show fairly prom¬ 
inent longitudinal ribs alternating with finer ribs. Ribbing is 
stronger near the apex. 

Class Gastropoda 
Subclass Prosobranchia 
Order Archaeogastropoda 
Superfamily Fissurellacea 
Family Fissurellidae Fleming, 1822 
Subfamily Emarginulinae Gray, 1834 
Genus Hemitoma Swainson, 1840 


Type Species. By original designation. Patella tricostata J. 
Sowerby, 1823. 

Subgenus Montfortia Recluz, 1843 

Type Species. By subsequent designation (Iredale, 1915), 
Eniarginula australis Quoy and Gaimard, 1834. 

Hemitoma ( Montfortia ) cantonensis new species 

Figures 10, 11 

Diagnosis. Generic assignment based on high-profile open- 
conical shell with a distinct internal groove on anterior slope. 
Subgeneric assignment is based on the prominent thin costa 
formed by selenizone, anterior slope convex with small notch 
at anterior margin, and posterior slope concave behind apex. 
Specific assignment based on the apex moderately inclined 
posteriorly, thin costa on anterior slope slightly left of the 
shell midline, and sculpture of radial ribs (at least in posterior 
region). 

Hemitoma (Montfortia) cantonensis new species is similar 
to Hemitonia [—Subemarginnla]fenestrata (Deshayes, 1864: 
350, pi. 3, figs. 37-41; Cossmann and Pissarro, 1910-1913: 
pi. 2, fig. 10-1) from middle Eocene strata (Lutetian and 
Bartonian stages) of the Paris Basin, France (Chedeville, 1902: 
244). Hemitoma (M.) cantonensis differs from //. fenestrata 
in the following features: apex higher and not as strongly 
inclined posteriorly. In addition, there is no evidence of any 
commarginal ribs on II. (A/.) cantonensis. 

Description. Shell small, open-conical, with a high profile. 
Apex intact, not perforated, situated about one-fourth the 
distance from the posterior end, moderately inclined pos¬ 
teriorly and having a beak-like appearance. Anterior slope 
convex, posterior slope concave behind apex. Anterior mar¬ 
gin with a small notch, selenizone forming a prominent thin 
costa that intersects the apex slightly left of the shell midline. 
Exterior sculpture consists of poorly preserved radial ribs 
that apparently are more closely spaced in posterior region 
where there is also one fairly prominent rib. Interior of shell 
filled with matrix. Holotype height (incomplete) 6.5 mm, 
width (incomplete) 14 mm. 

Primary Type Material. LACMIP holotype 7440, Juncal 
Formation, CSUN locality 358. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 358. 


mm, width 14 mm, LACMIP holotype 7440, CSUN loc. 358. 10. Side view, x3.3. 11. Dorsal view, x2.6. 12-13. Monodonta ( Incisilabiwn ) 
piruensis new species. All parts x3.6, height 11 mm, width 11 mm, LACMIP holotype 7441, CSUN loc. 833. 12. Apertural view. 13. 
Abapertural view. 14. Nerita ( Theliosiyla) triangulata Gabb, 1869, internal mold, abapertural view, x2.8, height 12 mm, width 13 mm, 
LACMIP hypotype 7443, CSUN loc. 809. 15-19. Velates perversus (Gmelin, 1791), adult and juvenile shells. 15. Spiral view of adult whorl 
profile, x 0.9, thickness 35 mm, LACMIP hypotype 7444, CSUN loc. 850. 16. Same specimen as shown in Figure 15, abapertural view showing 
spiral surace, x 1, height 55 mm. 17. Apertural view of adult, outer lip missing, xl.2, greatest diameter 45 mm, LACMIP hypotype 7445, 
CSUN loc. 830. 18. Abapertural view showing spiral surface of an early juvenile, x3.5, height 9 mm, LACMIP 7446, CSUN loc. 850. 19. 
Abapertural view showing spiral surface of a late juvenile, x2, height 21 mm, LACMIP hypotype 7447, CSUN loc. 850. 
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Remarks. Only a single specimen was found. Preservation 
of the critical morphologic parts is good, but the external 
sculpture is poorly preserved. 

The specimen has the shell profile of Puncturella Lowe, 
1827, but it does not have the perforation on the anterior 
slope near the apex that is diagnostic of Puncturella. 

Montfortia has a geologic range of Eocene through Holo¬ 
cene and is the earliest subgenus of Hemitoma (Keen and 
Johnson, 1960a; Davies, 1971). Hemitonia (M.) cantonensis 
is presently the earliest record of Hemitonia. Chedeville (1902) 
listed four species of Hemitoma [=Subemarginula] from 
middle Eocene strata of the Paris Basin, but elsewhere there 
is a scarcity of Tertiary species, due undoubtedly to generic 
misidentification and preservation problems. Much taxo¬ 
nomic work is needed on fossil forms of emarginulinid genera 
closely allied to Hemitoma; namely, Emarginula and Tau- 
schia. 

Etymology. This species is named for Canton Canyon, 
Whitaker Peak area, southern California. 

Superfamily Trochacea 
Family Trochidae Rafinesque, 1815 
Subfamily Monodontinae Cossmann, 1916 
Genus Monodonta Lamarck, 1799 

Type Species. By original designation, Trochus labio Linne, 
1758. 

Subgenus Incisilcibium Cossmann, 1918 

Type Species. By original designation, Monodonta pari- 
siensis Deshayes, 1832. 

Monodonta ( Incisilabium ?) piruensis new species 

Figures 12, 13 

Diagnosis. Generic assignment based on globose-turbinate 
shape, weak spiral sculpture, and single broad tooth at base 
of columella. Subgeneric assignment based on noded spiral 
ribs. Specific assignment based on nodose spiral ribs only on 
posterior half of body whorl, 18 primary spiral ribs on body 
whorl, and moderately thick callus along inner lip. 

Monodonta ( Incisilabium ?) piruensis new species most 
closely resembles M. ( Incisilabium) parisiensis Deshayes 
(1832:248-249, pi. 32, figs. 8, 9; Cossmann and Pissarro, 
1910-1913:pl. 3, fig. 22-1; Wenz, 1938:299, fig. 656) from 
middle and late Eocene strata of the Paris Basin, France. 
Monodonta (/.?) piruensis differs from examined specimens 
of M. ( Incisilabium ) parisiensis in the following features: less 
strongly nodose spiral ribs, more closely spaced spiral ribs, 
nodose spiral ribs only on posterior half of body whorl rather 
than over entire body whorl, and about 18 rather than ten 
primary spiral ribs on body whorl. 

Monodonta ( Incisilabium ?) piruensis new species superfi¬ 
cially resembles Homalopoma wattsi (Dickerson, 1916:494, 
pi. 40, figs. 3a, b; Turner, 1938:96, pi. 15, fig. 16; Vokes, 

1939:179, pi. 22, figs. 21, 22; Weaver, 1943:298, pi. 64, figs. 


11, 14) from “Capay Stage” strata, Coalinga area, central 
California, through southwestern Oregon. Monodonta (/.?) 
piruensis differs from the holotype of II. wattsi in the fol¬ 
lowing features: much stronger nodose primary spiral ribs, 
stronger spiral ribs on base of shell, large deltoid flat tooth 
at base of columella, thick callus along inner lip, shallow 
groove in umbilical area, absence of a finely spiral-ribbed 
collar below the suture, and absence of a tooth in center of 
basal lip. 

Monodonta ( Incisilabium ?) piruensis new species also su¬ 
perficially resembles Homalopoma umpquaensis Merriam and 
Turner (1937:104, pi. 6, fig. 6; Turner, 1938:95-96, pi. 15, 
fig. 14; Weaver, 1943:299, pi. 64, figs. 20-21: Givens, 1974: 
61, pi. 5, fig. 3) from “Capay” and “Domengine” “stages” 
strata, Pine Mountain, southern California through south¬ 
western Oregon. Monodonta (/.?) piruensis differs from II. 
umpquaensis in the following features: nodose primary spiral 
ribs, secondary spiral ribs, seventh and eleventh spiral ribs 
not stronger than rest of ribs and do not form angulations at 
center and lower margin of the body whorl, suture much less 
channeled (grooved), a large deltoid flat tooth at base of 
columella rather than two small teeth, and a shallow groove 
in umbilical area. 

Vokes’ (1939:179-180, pi. 22, fig. 27) Homalopoma 
umpquaensis domenginensis from the Domengine Forma¬ 
tion, Coalinga area, California, is similar to II. umpquaensis 
s.s. In addition to the features listed in the preceding para¬ 
graph, M. (/.?) piruensis differs from Vokes’ subspecies in 
that M. (/.?) piruensis does not have a strongly angulate body 
whorl and does not have just a small node along the basal 
inner lip. 

Description. Shell small, turbiniform with three or four 
convex whorls. Suture moderately impressed. Protoconch 
missing. 

Penultimate whorl with four to five nodose primary spiral 
ribs, interspaces with a single non-nodose secondary spiral 
rib. Posterior half of body whorl with six nodose primary 
spiral ribs, interspaces with one to two smooth secondary 
spiral ribs. Nodosity strongest on shoulder of body whorl. 
Anterior half of body whorl with numerous (about 12) smooth 
primary spiral ribs, interspaces with one or two smooth sec¬ 
ondary spiral ribs. 

Inner lip thick with a moderately thick callus. Shallow 
groove in umbilical area. Columella base with a single, broad 
and flat deltoid-shaped tooth. Aperture circular. Outer lip 
missing. Holotype height (nearly complete) 11 mm, width 
(complete) 11 mm. 

Primary Type Material. LACMIP holotype 7441, LAC- 
MIP paratype 7442, Juncal Formation, CSUN locality 833. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 833. 

Remarks. Only two specimens were found. Preservation 
is good. Monodonta (Incisilabium) parisiensis , the species 
most similar to the new species, is the type species of Incisi¬ 
labium. The deltoid-shaped columellar tooth in Incisilabium 
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and in M. (/.?) piruensis new species are identical. Assign¬ 
ment of M. (/.?) piruensis to Incisilabium, however, is ten¬ 
tative because the spiral ribs in the new species are not strong¬ 
ly noded over the entire shell surface. 

Cossmann and Pissarro (1910-1913) assigned M. pari- 
siensis to subgenus Olivia Cantraine, but such an assignment 
is not appropriate because Olivia is characterized by caneel- 
late sculpture, according to Keen and Johnson (1960b). 

Subgenus Osilinus Phillippi is somewhat similar in sculp¬ 
ture to that of M. (/.?) piruensis new species, but the colu- 
mellar tooth in modern specimens of Osilinus in the Holo¬ 
cene Collection at the Los Angeles County Museum is not 
as strongly developed as in M. (/.?) piruensis and is not 
deltoid in shape. 

The geologic range of Monodonta is early Paleocene (Dani- 
an) through Recent (Keen and Johnson, 1960b). Incisilabium 
is previously known only from Europe, and the geologic range 
of the taxon is middle and late Eocene (Cossmann and Pis¬ 
sarro, 1910-1913; Keen and Johnson, 1960b). Monodonta 
( Incisilabium ?) piruensis new speeies is the earliest occur¬ 
rence of both Monodonta and Incisilabium on the West Coast. 
An early Eocene (Cuisian) occurrence of Incisilabium in Eu¬ 
rope would be expected, but more collecting is needed. 

Etymology. The species is named for Piru Creek, southern 
California. 

Superfamily Neritacea 
Family Neritidae Rafinesque, 1815 
Subfamily Neritinae Rafinesque, 1815 
Genus Nerita Linne, 1758 

Type Species. By subsequent designation (Montfort, 1810), 
Nerita peloronta Linne, 1758. 

Subgenus Theliostyla Morch, 1852 

Type Species. By subsequent designation (Kobelt, 1879), 
Nerita albicilla Linne, 1758. 

Nerita ( Theliostyla) triangulata Gabb, 1869 

Figure 14 

Nerita ( Theliostyla) triangulata Gabb, 1869:170, pi. 28, figs. 

52-52a. Vokes, 1939:182, pi. 22, figs. 31, 33-34. Givens, 

1974:61, pi. 5, fig. 4. Givens and Kennedy, 1976:960, 963, 

pi. 1, figs. 1-4. 

Nerita triangulata Gabb. Arnold, 1910:14, pi. 4, fig. 12. Ar¬ 
nold and Anderson, 1910:71, pi. 26, figs. 12-12a. Hanna, 

1927:301, pi. 46, figs. 11-12, 16-17. Moore, 1968:28, pi. 

12a. Givens and Kennedy, 1979:table 2. 

Primary Type Material. Primary type material missing 
(Stewart, 1927:291), Domengine Formation, New Idria (Priest 
Valley quadrangle, T 17 S, R 12 E), California. 

Molluscan Stage Range. “Domengine” through “Tejon.” 

Geographic Distribution. San Diego through central Cal¬ 
ifornia. 


Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 809. 

Remarks. Six internal molds were found, and they range 
in height from 3 to 7 mm. Although the apertural areas are 
obscured by matrix, the specimens show the characteristic 
flattened spire and three carinae on the body whorl with 
about four spiral ribs in the interspaces. 

Genus Vielates Montfort, 1810 

Type Species. By original designation and monotopy, Ve- 
lates conoideus (Lamarck, 1804) [^Nerita perversa Gmelin, 
1791]. 

Velates perversus (Gmelin, 1791) 

Figures 15-19 

Nerita schmideliana sinistrorsa,fossilis Chemnitz, 1786:130, 
pi. 114, figs. 975-976. [Non-binomial.] 

Nerita perversa Gmelin, 1791:3686. Parkinson, 1811 :pl. 6, 
figs. 4-5. Blainville, 1825:445, pi. 36 bis, fig. 3. 

Nerita Schmidel, 1793:41, pi. 23, figs. 1-3. 

Nerita conoidea Lamarck, 1804:93. Brongniart, 1823:60, pi. 
2, figs. 22a-c, misspelled as Nerida conoidea. Leymerie, 
1878-1881:526, 538, 623, 805, pi. Z', fig. 3. 

Velates conoideus (Lamarck). Montfort, 1810:354-356. 

Woodward, 1892:pl. 31, figs. 15-21. 

Neritina conoidea Deshayes, 1832:149-151, pi. 18, figs. 1-8. 
Neritina grandis J. Sowerby, 1839:328, pi. 24, fig. 9. [not 
Neritina! grandis Cooke, 1919:126, pi. 5, figs. 7-8 = Ve¬ 
lates vokesi Cooke, 1946:295, new name for Neritina ? 
grandis Cooke, preoccupied]. 

Nerita schmideliana Chemnitz. Archiac and Haime, 1854: 
278, pi. 25, figs. 3, 5 (not pi. 25, fig. 4); pi. 27, figs. lb-c. 
Hantken, 1875:367, pi. 18, fig. 2. Mallada, 1879:pl. 2, figs. 
17-18; pi. 3, figs. 1-2. 

Diceras arietina Schafhautl, 1863:160, pi. 37, fig. 1. 

Nerita schmedeliana Chemnitz. Medlicott and Blanford, 1879: 
458-459, pi. 15, figs. 2-2a. 

Velates schmideliana (Chemnitz). Noetling, 1894:104, pi. 2, 
figs. 1, 2, 7. Gregorio, 1894:31, pi. 6, fig. 181; 1896:54, pi. 
6, figs. 1-3; pi. 7, figs. 1-6. Zittel, 1913:535, fig. 906. Trech- 
mann, 1923:347-349, pi. 15, figs. 1-3. 

Provelates grandis (J. Sowerby). Noetling, 1894:107-108, pi. 
2, figs. 3-6. 

Velates schmidelianus (Chemnitz). Zittel, 1900:454, fig. 857. 

Cossmann, 1925:229, pi. 6, fig. 9; pi. 7, figs. 22-23. 
Velates schmideli (Chemnitz). Doncieux, 1903:358, pi. 5, 
figs. 9a-b. Douville and O’Gorman, 1929:374, pi. 31, figs. 
12-12a. 

Velates schmiedeli (Chemnitz). Cossmann and Pissarro, 1910— 
1913: pi. 6, fig. 40-1. Douville, 1916:25, figs. 10-11. Furon 
and Soyer, 1947:24, pi. 16, fig. 40-1. Pomerol and Feu- 
gueur, 1974: pi. 6, figs. 4-5. 

Velates perversus (Gmelin). Cox, 1931:36-37. Vokes, 1935: 
382-383, pi. 26, figs. 1-5; pi. 26, figs. 1-2. Clark and Vokes, 
1936:875, pi. l,figs. 7-8. Wenz, 1938:417,fig. 1016.Eames, 
1952:12-16. Woodring, 1957:22, 66-67. Palmer, 1967: 
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189-190. Davies, 1971:figs. 651a, 65 le, 652. Givens, 1974: 

61, pi. 5, figs. 5-6, 13. Givens and Kennedy, 1979:83. 

Squires, 1984:16-17, figs. 6b-c. Woods and Saul, 1986: 

643-647, figs. 5.17, 5.20, 5.22-5.25, 6.1-6.3, 6.8. 

Velates schmiedelianus (Chemnitz). Isaeva, 1933:1 1, pi. 1, 

figs. 13-14. 

Primary Type Material. Lamarck’s Cabinet. No holotype 
was designated by Gmelin (1791), who did not have a col¬ 
lection but worked mainly from the literature, according to 
Smith (1970:459). Gmelin (1791) listed the Chemnitz Cab¬ 
inet as the source of his Nerita perversa, and if the Cabinet 
is still extant, the lectotype could be designated. 

Molluscan Stage Range. “Capay” through lowermost 
“Domengine.” In Europe and India: Thanetian (late Paleo- 
cene) up to Bartonian (late middle Eocene) (Davies, 1975: 
100 ). 

Geographic Distribution. Western Europe (especially Paris 
Basin, France), Spain, southern France, Switzerland, Austria, 
northern Italy, Hungary, the Balkans, Nigeria, Egypt, Sudan, 
Saudi Arabia, Iraq, Iran, Pakistan, India, Tibet, Burma, Ja¬ 
maica, Panama?, Florida, southern and central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 360, 818, 830, 837, 848, 850, 
851, 853. 

Remarks. Velates perversus is locally abundant in the Tur- 
ritella uvasana infera fauna. Except at localities 360, 830, 
and 850, only a few specimens were found. At locality 360, 
12 specimens were found, and they represent a partial growth 
series (height range from 8 to 27 mm). At locality 830, 22 
specimens were found, and they also represent a partial growth 
series (height range from 7 to 29 mm). At locality 850, 36 
specimens were found, and they represent a nearly complete 
growth series (height range from 3 to 38 mm). Preservation 
is good at all localities. 

In early juvenile specimens whose shell height is less than 
10 mm (i.e., height is parallel to axis of coiling, as shown by 
Woods and Saul, 1986:fig. 4), the shell profile is low-spire 
naticiform. There is usually no hint of an angulate shoulder 
(Fig. 18), and the callus on the inner lip is very thin. At about 
10 mm in shell height, a very slight angulate shoulder appears 
on the naticiform shell. This shoulder becomes more strongly 
developed (along with a very low spire) with age, especially 
in specimens whose shell height is 20 to 30 mm (Fig. 19). In 
specimens whose shell height is greater than about 20 mm, 
there is a characteristic patelliform profile and an extensive 
inner-lip callus that covers the apertural face. The callus is 
thick and convex. This change from low-spired naticiform 
early juveniles to patelliform adults was also observed in this 
species by Woods and Saul (1986). 

There are seven to eight unequally arranged small teeth in 
V perversus. In juvenile specimens both the anteriormost 
and posteriormost teeth bifurcate to achieve this full tooth 
count, as also observed by Vokes (1935) and Woods and Saul 
(1986) in their studies of this species. 

The best preserved specimens in the Whitaker Peak section 
have closely spaced, fairly prominent growth lines on the 
abapertural surface of the shell. On some of the adult spec¬ 


imens, the spire is noticeably projecting. These morphologic 
features, as well as all the above-mentioned morphologic 
features, were also seen on Los Angeles County Museum of 
Natural History collection specimens of V. perversus from 
the Paris Basin. 

Woodring (1957:66-67, pi. 14, figs. 5-8) illustrated a V. 
perversus subsp.? that differs from V. perversus only in the 
presence of a wide rim along the outer lip. Velates perversus 
subsp.? is from the middle Eocene portion of the Gatuncillo 
Formation of the Panama Canal Zone. As noted by Woods 
and Saul (1986), whether the outer lip rim is a specific, sub¬ 
specific, or ecophenotypic characteristic has not been deter¬ 
mined. 

Chemnitz’s (1786) name of Nerita schmideliana sinistror- 
sa, fossilis cannot stand because it is not a binomial name. 
For a complete synonymy of Velates perversus, see Eames 
(1952). 

Order Mesogastropoda 
Superfamily Cerithiacea 
Family Turritellidae Woodward, 1851 
Genus TurriteUa Lamarck, 1799, s.l. 

Type Species. By monotvpy. Turbo terebra Linne, 1758. 

TurriteUa andersoni Dickerson, 1916 

Figures 20, 21 

Turritella andersoni Dickerson, 1916:501-502, pi. 42, figs. 

9a-b. Turner, 1938:83, pi. 22, figs. 4-6. Merriam, 1941: 

16-11 , pi. 9, figs. 1-2; pi. 10, figs. 1, 3-5, 8; pi. 12, figs. 1- 

3. Hanna and Hertlein, 1941:figs. 62-6, 62-7, 62-16. Giv¬ 
ens, 1974:62, pi. 5, figs. 7-10. Squires, 1984:16-17, fig. 6e. 
Turritella andersoni susanae Merriam, 1941:79, pi. 11, fig. 

6. Saul, 1983:pl. 2, fig. 5. 

Primary Type Material. UCMP holotype 12131, UCMP 
paratype 12132, UCMP plastoparatype 12132, Arroyo Hon¬ 
do Formation, UCMP locality 1817. Both holotype and para¬ 
type missing since 1959. 

Molluscan Stage Range. “Meganos”? through “Capay.” 

Geographic Distribution. Simi Valley, southern California 
through southwestern Oregon. Weaver (1937:29) also noted 
occurrence of T. andersoni (no specimens listed or illustrated) 
from Victoria, British Columbia. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 359, 360, 362, 803, 805, 811, 
815, 816, 817, 818, 819, 821, 822, 824, 825, 829, 835, 837, 
843, 846, 847. 

Remarks. Turritella andersoni is one of the more common 
macro faunal components of the Turritella uvasana infera 
fauna in the Whitaker Peak section. It is especially abundant 
at localities 362, 816, 817, 819, 822, 825, 829, and 846. 
Preservation is generally fair to poor. 

Specimens of T. andersoni from the Whitaker Peak section 
agree with the ornamentation observable on the plastopara¬ 
type. The plastoparatype must be used because the holotype 
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and paratype are missing. Dickerson (1916:501, pi. 42, fig. 
9a) briefly described the holotype but did not describe the 
paratype. Because the plastoparatype is all that remains of 
the primary type material to compare with and because no 
worker previously described it, a description of UCMP plas¬ 
toparatype is given below. The plastoparatype (height 24 
mm) is characterized by a whorl profile that is very broadly 
and shallowly concave medially between a pair of broadly 
spaced primary spiral ribs. The whorl surface between the 
anterior rib and the suture is usually flattened, but it can be 
somewhat concave. The anteriormost primary is the stronger 
of the two ribs. The posterior primary can have small nodes. 
A third but weaker primary spiral rib occurs between the 
anterior and posterior primaries and is slightly closer to the 
posterior primary than it is to the anterior primary. This 
third, weak primary is usually noded. Between the posterior 
primary and the suture, there is a secondary spiral rib that 
can almost approach the strength of the posterior primary. 
This secondary spiral rib can be noded. When this secondary 
is strong, the whorl profile is somewhat flattened in this area. 
Three secondary ribs (which can be noded) are present on 
the concave median area of the whorl, with one between the 
posterior and median primaries and two between the median 
and anterior primaries. There can be a single secondary be¬ 
tween the anterior primary and the suture. Tertiary spiral 
threads are difficult to discern on the plastotype, but there 
are faint indications of their presence in the area between 
the posterior primary and the median primary. 

In the Whitaker Peak seetion, rare individuals (ecotypes) 
of T. andersoni can have their whorls covered by numerous 
secondary spiral ribs, all of equal strength (Fig. 21). Tertiary 
spiral ribs occur between the secondary ribs. Ribs are so 
numerous and so closely spaced as to obscure the suture. The 
anteriormost area of the whorl is swollen. At locality 835, 
there are two specimens like this among 11 typical specimens. 
At localities 803 and 843, there are one and two specimens, 
respectively, covered with these numerous spiral ribs and 
there are no typical specimens. 

The lower molluscan stage range limit of T. andersoni (i.e., 
“Meganos Stage”) is queried because there is confusion re¬ 
garding the stratigraphic nomenelature of the type locality. 
The area of UCMP 1817, the holotype locality of T. ander¬ 
soni, was first mentioned by Dumble (1912:32), who used 
the Coalinga quadrangle map of 1912, and later by Anderson 
and Pack (1915:60). Dickerson (1916:423) reiterated Dum- 
ble’s locality information. Vokes (1939:188) gave somewhat 
more specific information and included the locality in his 
Arroyo Hondo Formation. Merriam (1941:77) assigned the 
locality to the “Capay Stage.” Clark (1943) considered Vokes’ 
Arroyo Hondo Formation to be equivalent to the “Capay 
Stage.” Keen and Bentson (1944:209-210) assigned the lo¬ 
cality to the Cerros Shale Member of the Lodo Formation, 
but they wrote “SE x k NW Va 15” rather than “SW l A NW X A 
section 15” of previous workers. Stinemeyer (1974) also 
mentioned that the T. andersoni material in the general area 
of the holotype locality should be placed in the upper part 
of the Cerros Shale Member of the Lodo Formation and 
should be equivalent to Laiming’s (1940a) C Zone (“Capay 


Stage.”) Moore (1984:9), however, assigned the Cerros Shale 
Member, as well as UCMP locality 1817, to the Paleocene. 
Until more stratigraphic work and re-collecting are done in 
the type area, assignment of T. andersoni to the “Meganos 
Stage” is tentative. 

Saul (1983:71, 73, pi. 1, figs. 15-18) reported T. andersoni 
new subspecies from the upper 90 m of the Santa Susana 
Formation in Simi Valley, California. That portion of the 
formation is late Paleocene/early Eocene in age (“Meganos 
Stage”) (Filewicz and Hill, 1983; Saul, 1983; Squires, 1984). 
Saul (1983) mentioned that some of these specimens are very 
close to T. andersoni Dickerson, especially some from lo¬ 
calities near the contact with the overlying Llajas Formation. 
I have collected numerous specimens of Saul’s T. andersoni 
new subspecies, and I agree that they have very close affinity 
with T. andersoni. The upper Santa Susana Formation spec¬ 
imens, however, have an additional prominent primary spi¬ 
ral rib in the anterior portion of the whorl that equals the 
anteriormost prominent primary, and the whorl surface be¬ 
tween this anteriormost primary and the suture is not as flat 
or as noticeable as in T. andersoni. At this time, I regard the 
two as separate taxa. 

Twritella meganosensis protumescens 
Merriam and Turner, 1937 
Figure 22 

Turritella meganosensis new subspecies Clark, 1929:pl. 10, 
figs. 1-2. 

Turritella meganosensis protumescens Merriam and Turner, 
1937:104, pi. 6, figs. 8-10. Turner, 1938:85, pi. 22, fig. 15. 
Merriam, 1941:75-76, pi. 8, figs. 1-2, 5, 6, 8. Weaver, 
1943:369-370, pi. 74, figs. 14, 18. Saul, 1983:pl. 2, fig. 1. 
Squires, 1984:17, fig. 6d. 

Primary Type Material. UCMP holotype 15353, “basal 
conglomerate” of the Llajas Formation, UCMP locality 7195. 
Molluscan Stage Range. “Capay.” 

Geographic Distribution. Simi Valley, southern California 
through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 846, UCLA locality 4713. 

Remarks. This distinctive taxon is rare in the Whitaker 
Peak section. Four specimens were found at UCLA locality 
4713, and only one specimen was found at CSUN locality 
846. Preservation is fair to good. Specimens occur in the 
middle of the Turritella uvasana infera faunal zone of the 
Whitaker Peak section. This taxon was not found by Givens 
(1974) in the T. uvasana infera fauna of the Juncal Forma¬ 
tion, Pine Mountain section. 

Turritella merriami Dickerson, 1913 

Figure 23 

Turritella merriami Dickerson, 1913:284-285, pi. 13, figs. 
6a-6c; 1916:pl. 39, fig. 10. McLaughlin and Waring, 1915: 
fig. 23. Clark and Woodford, 1927:119 (in part), pi. 21, 
fig. 7. Clark, 1929:pl. 5, fig. 6. Merriam and Turner, 1937: 
91-92,94-95,97, 101. Vokes, 1939:35-36. Merriam, 1941: 
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Figures 20-35. Whitaker Peak area Eocene mesogastropods. Unless otherwise indicated, views are abaperturah 20. Turntella andersoni 
Dickerson, 1916, side view, x 1.6, height 36 mm, width 9 mm, LACMIP hypotype 7448, CSUN loc. 362. 21. Ecotype of Turntella andersoni 
Dickerson, 1916, xl.8, height 24 mm, width 9 mm, LACMIP hypotype 7449, CSUN loc. 843. 22. Turritella meganosensis protumescens 
Merriam and Turner, 1937, x 1.25, height 42 mm, width 14 mm, LACMIP hypotype 7450, CSUN loc. 846. 23. Turritella merriami Dickerson, 
1913, x2.3, height 20 mm, width 10.5 mm, LACMIP hypotype 7451, CSUN loc. 358. 24. Turritella buwaldana Dickerson, 1916, x3.4, 
height 14 mm, width 5.5 mm, LACMIP hypotype 7452, CSUN loc. 237. 25. Turritella uvasana infera Merriam, 1941, x 1.5, height 43 mm, 
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83-84, pi. 13, fig. 11; pi 14, figs. 8-16. Hanna and Hertlein, 
1941 :fig. 62-25. Weaver, 1953:43. 

Not Turritella merriami Dickerson. Clark and Woodford, 
1927:119 (in part), pi. 21, figs. 6, 8-9 [= Turritella merriami 
brevitabulata Merriam and Turner fide Mcrriam, 1941]. 
Turritella merriami Dickerson var. Turner, 1938:85-86, pi. 
22, figs. 8-9. Weaver, 1943:369, pi. 74, fig. 10. 

Primary Type Material UCMP syntypes 12127, 12133, 
"Capay Stage” Sutter Buttes [=Marysville Buttes], Sutter 
County, northern California, UCMP locality 1855. 

Molluscan Stage Range. “Capay” through "Domenginc.” 
Geographic Distribution. Whitaker Peak area, southern 
California through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 803? 

Remarks. Turritella merriami is very rare in the Whitaker 
Peak section as only one positively identified specimen was 
found. Preservation is fair. This species is characterized by 
the very prominent posterior tabulation and spiral flange 
immediately below the suture. Below the flange there are four 
primary spiral ribs of equal strength. 

Previously, this species has not been reported south of the 
San Joaquin Valley, California. It commonly occurs with 
Turritella andersoni elsewhere in California, and the two are 
questionably found together at CSUN locality 803, along 
with T. uvasana infera. The only “Domengine Stage” oc¬ 
currence of T. merriami is in the Muir Sandstone near Mar¬ 
tinez, California (Weaver, 1953). 

Merriam (1941:83-84, pi. 13, fig. 11; pi 14, fig. 16) equated 
the hypotypes (UCMP 33280 and 33279) of Turner’s (1938: 
85-86, pi. 22, figs. 8, 9) Turritella merriami Dickerson var. 
to Turritella merriami Dickerson. 

Turritella buwaldana Dickerson, 1916 

Figure 24 

Turritella buwaldana Dickerson, 1916:500-501, pi 42, figs. 
7a-b. Hanna, 1927:307, pi. 49, figs. 7-8, 12. Merriam, 
1941:86-87, pi. 21, figs. 3-9; pi. 22, figs. 1-14. Stewart, 
1946:pl. 11, fig. 24. Givens, 1974:63, pi. 5, fig. 15. Saul, 
1983:pl. 2, figs. 13-15. Squires, 1983b:fig. 9f; 1984:18, fig. 
6h. 

Turritella kewi Dickerson, 1916:501, pi. 42, fig. 8. 

Primary Type Material UCMP holotype 12130, Domen- 
gine Formation, UCMP locality 672. 


Molluscan Stage Range. Upper "Meganos”?, "Capay”?, 
"Domenginc” through "Tejon.” 

Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana applinae fauna, Jun¬ 
cal Formation: CSUN localities 363, 828. Turritella uvasana 
applinae fauna, Matilija Sandstone?: CSUN locality 237. 

Remarks. About five specimens were found at each local¬ 
ity. Preservation is fair and the specimens are small frag¬ 
ments. 

Turritella buwaldana in the Whitaker Peak section is char¬ 
acterized by the presence of three primary spiral ribs and one 
to two slightly weaker posterior spiral ribs. Tertiary ribs (usu¬ 
ally one) are in the interspaces. On two specimens from lo¬ 
cality 828, however, all the primaries, except the posterior- 
most, are of equal strength and have small nodes. 

Turritella uvasana infera Merriam, 1941 

Figure 25 

Turritella uvasana infera Merriam, 1941:90, pi 40, figs. 2- 

4. Givens, 1974:65-66, pi. 6, figs. 5-7. Saul, 1983:pl. 1, 

fig. 19; pi. 2, fig. 4. Squires, 1984:19, fig. 6i. 

Primary Type Material. UCMP holotype 33993, "basal 
conglomerate” of the Llajas Formation, UCMP locality A- 
994; UCMP paratypes 15439 and 15443, upper part of the 
Santa Susana Formation, UCMP locality 7000. 

Molluscan Stage Range. Upper "Meganos” through "Ca- 
pay.” 

Geographic Distribution. Simi Valley, Whitaker Peak area, 
and Pine Mountain area, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 359?, 36F 802, 803, 805, 806, 
81 1, 812, 813, 815, 816, 817, 819, 820, 821, 822, 824, 827, 
834, 835, 838, 841, 844, 845, 846, 847, 850. 

Remarks. Turritella uvasana infera is one of the more com¬ 
mon macrofaunal components of the Turritella uvasana in¬ 
fera fauna in the basal part of the Whitaker Peak section. 
Preservation is generally good to excellent. Specimens are 
particularly well preserved and abundant at localities 803, 
805, 838, and 847. At the other localities, about ten to 15 
specimens were found, except at localities 359?, 361, 802, 
827, 834, 844, and 850 where only one or two specimens 
were found. At locality 845, all the specimens consist only 
of apical parts. 


width 10.5 mm, LACMIP hypotype 7453, CSUN loc. 805. 26. Turritella uvasana applinae Hanna, 1927, x 1.5, height 38 mm, width 10 mm, 
LACMIP hypotype 7454, CSUN loc. 219. 27. Architectonica (Stellaxis) cognata Gabb, 1864, dorsal view, x2.6, greatest diameter 14 mm, 
LACMIP hypotype 7455, CSUN loc. 358. 28. Bittiuml dumblei (Dickerson, 1916), x4, height 11 mm width 3.5, LACMIP hypotype 7456, 
CSUN loc. 845. 29. IPseudovertagus (Pseudoalnco ) sp., x2, height 25 mm, width 13 mm, LACMIP hypotype 7457, CSUN loc. 360. 30-31. 
Benoistia cantonensis new species. All parts x3, height 14 mm, width 9 mm, LACMIP holotype 7458, CSUN loc. 802. 30. Apertural view. 
32-33. Campanile new species? All parts upper spire, CSUN loc. 837. 32. x 1.6, height 32 mm, width 16.5 mm, LACMIP hypotype 7459. 
33. x 1.3, height 46 mm, width 24 mm, LACMIP hypotype 7460. 34. Calyptraea diegoana (Conrad, 1855), side view, x 1.6, height 9 mm, 
width 15 mm, LACMIP hypotype 7461 , CSUN loc. 827. 35. Crepidula new species, dorsal view, x l .2, length 37 mm, height 22 mm, LACMIP 
hypotype 7462, CSUN loc. 827. 
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At 14 of the 27 localities where it occurs, T. uvasana infera 
is found with T. andersoni. Tnrritella uvasana infera, how¬ 
ever, was not found in the Canton Canyon area proper (sec¬ 
tion 1, T 5 N, R 18 W) although T. andersoni is present 
there. 

Specimens of T. uvasana infera from the Whitaker Peak 
section have whorls that are gently convex to flat and or¬ 
namented by five to six (commonly just five) heavy spiral 
ribs of the same or nearly same strength. Tertiary interribs 
are rarely present. In some specimens, the two posteriormost 
ribs can be slightly offset from the other primaries. 

The presence of T. uvasana infera in the Whitaker Peak 
section is only the fourth location in which this species has 
been reported. One location is the upper part of the late 
Paleocene/earliest Eocene Santa Susana Formation (upper 
”Meganos Stage” portion) in Simi Valley, California (Mer- 
riam, 1941; Saul, 1983; Squires, 1984). Merriam (1941) and 
Saul (1983), however, mentioned that these specimens have 
a more rounded whorl profile and heavier ribbing than those 
from the type locality low in the overlying Llajas Formation, 
the second place this taxon has been reported. I have also 
collected specimens from both horizons, and I agree with the 
comments of Merriam (1941) and Saul (1983). The sutural 
area in the upper Santa Susana specimens also can be much 
more sunken. Specimens, however, show variability in all 
the above-mentioned features. Variability is, in fact, a char¬ 
acteristic of this subspecies (Merriam, 1941). Some of the 
upper Santa Susana specimens are indistinguishable from the 
Whitaker Peak section specimens. 

The type locality of T. uvasana infera is from the interfin¬ 
gering coastal alluvial-fan facies and shallow-marine (trans¬ 
gressive) facies in the lower part of the Llajas Formation 
(”Capay Stage” portion) in Simi Valley, California (Saul, 
1983; Squires, 1984). Specimens of T. uvasana infera from 
the Whitaker Peak section are like those of the Llajas For¬ 
mation in having slightly convex whorls, six or seven primary 
spiral ribs with the two posteriormost ones slightly offset 
from the other primaries, and the two posteriormost pri¬ 
maries somewhat weaker than the other primaries. The num¬ 
ber of ribs, however, may be one or two less in the Whitaker 
Peak specimens. 

The third location from which T. uvasana infera has been 
previously reported is the T. uvasana infera fauna of the 
Juncal Formation (“Capay Stage” portion) in the Pine Moun¬ 
tain area (Givens, 1974). Specimens of T. uvasana infera 
from the Whitaker Peak section are more like the specimens 
from the Pine Mountain area than anywhere else. 

Givens (1974) mentioned that T. uvasana fiendoni var. B 
Turner from the lower Umpqua Formation in southern Or¬ 
egon resembles T. uvasana infera except that T. uvasana 
infera has a slightly less convex whorl profile. After exam¬ 
ining the types of T. uvasana hendoni var. B Turner (1938: 
85, pi. 22, figs. 7, 10, 12, 13; Weaver, 1943:367, pi. 74, fig. 
21), as well as the holotype and illustrations of the paratypes 
of T. uvasana hendoni Merriam s.s. (Turner, 1938:84, pi. 21, 
figs.7, 12-16; Merriam, 1941:91-93, pi. 17, figs. 1-7; Weaver, 
1943:366-367, pi. 74, figs. 1, 6), and the types of T. uvasana 
hendoni var. A Turner (1938:84, pi. 22, figs. 11, 14; Merriam, 


1941:91-93, pi. 17, figs. 8, 9; Weaver, 1943:367, pi. 74, fig. 
2), 1 conclude the following: 1) two of the specimens (UCMP 
33283 and 33284) of T. uvasana hendoni var. B have very 
close affinity to T. uvasana infera except the whorls are more 
convex (as Givens (1974) noted); 2) the other two specimens 
(UCMP 33285 and 33286) of T. uvasana hendoni var. B, 
however, more closely resemble T. uvasana applinae Hanna 
because the whorls are more convex and covered with more 
ribs than in T. uvasana infera; 3) the holotype (UCMP 33288) 
of T. uvasana hendoni s.s. has dose affinity to T. uvasana 
infera except there are three additional secondary ribs in the 
posterior portions of the very flat-sided whorls, but in the 
paratypes of T. uvasana hendoni s.s. the whorl convexity can 
be considerable; and 4) the specimens (UCMP 33281 and 
33282) of T. uvasana hendoni var. A are somewhat similar 
to T. uvasana infera except that the convex whorls have very 
wide areas around the very pronounced, deep sutural areas 
in which there are no principal ribs. Turner (1938), Merriam 
(1941), and Weaver (1943) noted that T. uvasana hendoni 
var. A is from the Tyee Formation and is younger than the 
other forms of T. uvasana hendoni which are from the 
Umpqua Formation. Merriam (1941) also noted that T. uva¬ 
sana hendoni var. A may warrant a separate subspecies des¬ 
ignation, and I would agree. Tnrritella uvasana hendoni s.s. 
and T. uvasana hendoni var. B seem to be a single taxon that 
lies between T. uvasana infera and T. uvasana applinae. 
Givens (1974) noted that T. uvasana infera is probably an¬ 
cestral to all other members of the T. uvasana stock. 

Givens (1974) also mentioned that T. uvasana n. var. 
Crowell and Susuki (1959:pl. 2, fig. 10) from the lower Man- 
iobra Formation in the Orocopia Mountains, Riverside 
County, southern California, resembles T. uvasana infera. 
Crowell and Susuki’s (1959) specimen (UCLA 28986) is from 
CSUN 662 [=UCLA locality 3779], which Squires and Ad¬ 
vocate (1986) showed to be “Capay” in age. After examining 
the specimen, as well as numerous others that I collected 
from this locality, I conclude that T. uvasana n. var. Crowell 
and Susuki differs from T. uvasana infera in the following 
features: slightly more convex whorl profile, minutely noded 
posterior ribs, and commonly occurring interribs. Tnrritella 
uvasana n. var. is more similar to T. uvasana hendoni var. 
B Turner represented by specimens UCMP 33283 and 33284. 

Tnrritella uvasana applinae Hanna, 1927 

Figure 26 

Tnrritella applini Hanna, 1927:307, pi. 49, figs. 1, 4. Clark, 
1929:p 1. 10, figs. 8, 18. 

Tnrritella uvasana applini Hanna. Merriam, 1941:93-94, pi. 
16, figs. 5-6; pi. 18, fig. 2. 

Tnrritella uvasana etheringtoni Merriam, 1941:94, pi. 15, 
figs. 12-15. Squires, 1977:table 1. 

Turritella uvasana applinae Hanna. Moore, 1968:28, pi. 12e. 
Givens, 1974:66, pi. 6, figs. 3-4; pi. 7, fig. 19. Givens and 
Kennedy. 1979:82-83, table 1. Saul, 1983:pl. 2, fig. 18. 
Squires, 1983b: fig. 9g; 1984:19, fig. 6j. 

Primary Type Material. UCMP holotype 30971, UCMP 
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locality 3993; UCMP paratype 33894, UCMP locality 3990; 
La Jolla Group. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. San Diego through Pine Moun¬ 
tain area, southern California. 

Local Occurrence. Turritella uvasana appJinae fauna, Jun- 
cal Formation: CSUN locality 363. Turritella uvasana ap¬ 
pJinae fauna, Matilija Sandstone?: CSUN localities 219,231, 
237, 808, 809? 

Remarks. Turritella uvasana applina is a fairly common 
macrofaunal component of the Turritella uvasana appJinae 
fauna in Whitaker Peak section. At locality 237 about 35 
specimens were found. At the other localities, there are five 
to seven specimens. Preservation is excellent at all localities. 

Turritella uvasana applinae is one of the most diagnostic 
taxa of the “Domengine Stage.” This subspecies is charac¬ 
terized by very convex whorls ornamented by numerous spi¬ 
ral ribs. There are two to three posterior secondary ribs, five 
to six primary ribs, and one to two anterior secondary ribs. 
Several fine tertiary ribs may be present in the interspaces 
between all the primary and secondary ribs. As mentioned 
by Givens (1974), T. uvasana applinae is distinguished from 
its probable ancestor, T. uvasana infera, by a more convex 
whorl profile, a greater number of less coarse spiral ribs, 
presence of secondary ribs, and common occurrence of ter¬ 
tiary ribs. 

Family Architectonicidae Gray, 1850 
Genus Archilectonica Roding, 1798 

Type Species. By subsequent designation (Gray, 1847a), 
Trochus perspectivus Linne, 1758. 

Subgenus Stellaxis Dali, 1892 

Type Species. By original designation. Solarium alveatum 
Conrad, 1833. 

Archilectonica {Stellaxis) cognata Gabb, 1864 

Figure 27 

Architectonica cognata Gabb, 1864:117, pi. 20, figs. 72, 72a, 
72c, not d and e as stated [not 72b = A. alveata (Conrad) 
fide Stewart, 1927:344]. Givens and Kennedy, 1979:83, 
table 1. 

Stellaxis cognata (Conrad). Waring, 1917:98. 

Architectonica (Stellaxis) cognata Gabb. Stewart, 1927:343- 
344, pi. 28, figs. 7-8; 1946:pl. 1 1, fig. 4. Turner, 1938:90, 
pi. 18, fig. 17. Vokes, 1939:163-164. Weaver, 1943:363- 
364, pi. 73, fig. 20; pi. 103, fig. 19. Givens, 1974:68, pi. 
7, figs. 1-3. 

Primary Type Material. ANSP lectotype 4223, designated 
by Stewart (1927:343), Tejon Formation s.l., 11 km south 
of Martinez, California. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. San Diego, California through 
southwestern Oregon. 


Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 358. 

Remarks. Only two specimens were found, and preser¬ 
vation is good. The presence of this taxon in the Turritella 
uvasana infera fauna of the Whitaker Peak section extends 
the molluscan stage range of this species into the “Capay 
Stage” proper. Previously, the lower range limit had been 
known to be uppermost “Capay” (Squires, 1984). 

Family Cerithiidae Fleming, 1822 

Subfamily Cerithiinae Fleming, 1822 

Genus Bittium Leach in Gray, 1847b 

Type Species. By subsequent designation (Gray, 1847a), 
Murex reticulatus (Montagu, 1803) [=Strombiformis retic- 
u fat us Costa, 1778]. 

Bittium ? dumblei (Dickerson, 1916) 

Figure 28 

Cerithiopsisalternata Gabb, 1864:1 16, pi. 21, figs. 114-114a. 

Waring, 1917:90, pi. 15, fig. 3. Clark, 1929:pl. 10, fig. 5. 
Not Cerithium alternation G.B. Sowerby, 1855:872, pi. 179, 
figs. 70, 73. 

Cerithiopsis dumblei Dickerson, 1916:489, pi. 38, fig. 12. 

Cossmann, 1916:110 (said to resemble Bittium). 
Cerithium dumblei (Dickerson). Stewart, 1927:354-356, pi. 
26, fig. 15. 

Bittium (?) dumblei (Dickerson). Vokes, 1939:158-159, pi. 
20, fig. 3. 

Ceritliiuml dumblei (Dickerson). Keen and Bentson, 1944: 
142. 

Bittium dumblei (Dickerson). Givens and Kennedy, 1976: 
965. 

Primary Type Material. ANSP lectotype 4218 of Ceri¬ 
thiopsis alternata Gabb, designated by Stewart (1927:354), 
Eocene, Martinez, California. UCMP holotype 1 1805 of Cer- 
ithiopsis dumblei Dickerson, Domengine Formation, UCMP 
locality 672. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 827, 835, 845. Turritella uva¬ 
sana applinae fauna, Matilija Sandstone?: CSUN localities 
219, 237. 

Remarks. Fourteen fragmental specimens were found, and 
eight are from locality 845. Height range is from 4 to 10 mm. 
Apertural areas are missing. 

This small species is characterized by a nearly flat-sided 
whorl profile and a sculpture of four spiral ribs crossed by 
numerous equal-strength collabral costae with nodes at the 
intersections. Usually there are two weak varices per whorl. 
The spiral ribs are equally spaced and of equal strength. 
Between each rib is an unnoded fine spiral thread, as reported 
by Stewart (1927) and Vokes (1939). This particular feature 


Contributions in Science, Number 388 


Squires: Whitaker Peak Eocene Molluscs 29 


becomes more apparent anteriorly. The base of the body 
whorl is angulated. There is a definite anterior canal but it 
is short. 

Bittiutnl dumblei resembles Cerithiopsis orovillensis Dick¬ 
erson (1916:489-490, pi. 39, fig. 7) from “Capay” strata, 
Sutter Buttes [=Marysville Buttes], northern California, but 
is distinguished by the following features: longer, more par¬ 
allel-sided, equal-strength primary spiral ribs, only one keel 
rather than two on the base of the body whorl, an unnoded 
keel, and less prominent varices. 

Generic assignment of Bittiuml dumblei has long been 
uncertain. The most important morphologic characteristic is 
the nature of the anterior canal, which is poorly preserved 
in both Gabb’s (1864) and Dickerson's (1916) primary type 
material. Vokes (1939) collected topotype material from 
Dickerson’s locality but still could not positively determine 
if the species belongs in Bittium. In this present study, Vokes’ 
tentative determination is used. It is possible, however, that 
a study of future, better preserved specimens may show that 
this species belongs in the closely allied genus Cerithiopsis. 
Previously, this species has not been reported as ranging into 
the “Capay Stage.” 

Genus Pseudovertagus Vignal, 1904 

Type Species. By original designation, Cerithium aluco 
Linne, 1758. 

Subgenus Pseudoaluco Clark and Durham, 1946 

Type Species. By original designation, Cerithium jussieui 
Mayer-Eymar, 1870. 

?Pseudovertagus {Pseudoaluco) sp. 

Figure 29 

Local Occurrence. Turritella uvasana inf era fauna, Juncal 
Formation: CSUN localities 360, 811. 

Remarks. Only two specimens were found. One consists 
of a single whorl, and in a larger specimen (Fig. 29), the upper 
part of the spire and the anterior end are missing. Positive 
identification is not possible due to the fragmentary condition 
of the specimens. The larger specimen (height 25 mm) has 
primary and secondary spiral ribbing. The primary spirals 
are beaded, and the beads are aligned axially, forming very 
weak collabral riblets. The beading and collabral riblets be¬ 
come obsolete on the anterior whorls. There is a wavy, dis¬ 
tinct suture and one or two slight broad varices per whorl. 
All of these features are present in Pseudoaluco (Clark and 
Durham, 1946:28; Houbrick, 1978:116). The anterior por¬ 
tion of the penultimate whorl is swollen. 

The Whitaker Peak specimens resemble P. (P.) jussieui 
(Mayer-Eymar, 1870:87; Cossmann, 1906:pl. 3, figs. 1, 2; 
Cossmann and Pissarro, 1910-1913:pl. 24, fig. 137-23; 


Houbrick, 1978:116, pi. 89) from middle Eocene strata (Lute¬ 
tian Stage) of the Paris Basin, France. The Whitaker Peak 
specimens differ from an examined specimen of the Paris 
basin species in the following features: smaller, more inflated 
whorls, absence of the fairly strong collabral costae, absence 
of cancellate sculpture, and not beaded (pustulate) over the 
entire surface of the shell. 

The Whitaker Peak specimens also resemble Pseudover¬ 
tagus vectensis Wrigley (1941:161-162, figs, la-c) from mid¬ 
dle Eocene strata of the Isle of Wight, southern England. The 
Whitaker Peak specimens are not beaded over the entire 
surface of the shell and have more primary spiral ribs on 
each whorl. Clark and Durham (1946) pointed out that Wrig- 
lcy’s species should be assigned to subgenus Pseudoaluco. 

According to Houbrick (1978), Pseudovertagus s.l. has its 
origin in the Paleocene, and the subgenus Pseudoaluco is a 
Paris Basin taxon confined to the Eocene. If the Whitaker 
Peak specimens belong to Pseudovertagus (Pseudoaluco ), then 
it would be the first time this genus and subgenus have been 
reported from the West Coast of North America, as well as 
the earliest occurrence of the subgenus. Clark and Durham 
(1946) reported two species of the subgenus from middle 
through late Eocene strata in Colombia, South America, but 
Houbrick (1978) could not justify placing them in this sub¬ 
genus because of their fragmentary condition. 

Genus Benoistia Cossmann, 1899 

Type Species. By original designation, Cerithium muri- 
coides Lamarck, 1804. 

Benoistia cantonensis new species 

Figures 30, 31 

Diagnosis. Generic assignment based on the small, tur- 
biniform shell, medially angulate whorls with unaligned var¬ 
ices, small angle at suture, and whorls covered with numerous 
alternating primary and secondary beaded spiral ribs. Specific 
assignment based on the four varices centered on the medial 
angulation of the body whorl and 18 narrowly spaced primary 
beaded spiral ribs on the body whorl. 

Benoistia cantonensis new species is very similar to Be¬ 
noistia brevicuhun (Deshayes, 1824-1837:425-426, pi. 61, 
figs. 9-12; Cossmann and Pissarro, 1910-1913:pl. 23, fig. 
136-2) from early Eocene strata (Cuisian Substage) of the 
Paris Basin, France. Benoistia cantonensis differs from nu¬ 
merous examined specimens of B. breviculum in the follow¬ 
ing features: narrower interspaces between primary ribs, few¬ 
er secondary spiral ribs, weaker varices on the spire whorls, 
and 18 rather than ten primary spiral ribs covering the body 
whorl. Also, B. cantonensis has less beaded primary and 
secondary ribs, but this difference may be due to preserva¬ 
tion. 

Benoistia cantonensis new species is somewhat similar to 
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B. umpquaensis Turner (1938:82, pi. 21, figs. 8, 10; Vokes, 
1939:164-165, pi. 21, figs. 1,3,4 [= Tectarius ligniticus Vokes, 
1939]; Givens and Kennedy, 1976:964-965, pi. 1, figs. 14- 
21) from “Domengine Stage” strata in California and south¬ 
western Oregon. Benoistia cantonensis differs from B. 
umpquaensis in the following features: only four varices on 
the middle portion of the body whorl rather than seven or 
eight, no varices or only faint ones on the spire whorls, and 
about 11 primary spiral ribs on the base of the body whorl 
instead of seven. 

Description. Shell small, turbiniform, with five and one- 
half whorls. Spire whorls flat-sided. Suture slightly grooved. 
Body whorl medially angulate. Four rounded, oblique varices 
centered on medial angulation of body whorl. Some speci¬ 
mens with a few faint varices on the spire whorls. Varices 
not aligned. Small but noticeable angulation just anterior to 
the suture. Spire about one-fourth the height of the shell. 
Protoconch low, dome-like, and apparently smooth. Spire 
whorls with about four beaded primary spiral ribs alternating 
with beaded secondary spiral ribs that can approach the pri¬ 
maries in strength. Body whorl covered with beaded primary 
spiral ribs alternating with beaded secondary spiral ribs. On 
the body whorl and spire whorls, the primary spiral rib just 
anterior to the suture has the largest beads. Generally, there 
are 18 primaries, seven posterior to and including the medial 
angulation and 11 on the base of the body whorl (i.e., anterior 
to the medial angulation). 

Aperture either obscured with matrix or missing. Colu¬ 
mella apparently smooth. Holotype height (incomplete) 14 
mm, width (complete) 9 mm. 

Primary Type Material, LACMIP holotype 7458, Juncal 
Formation, CSUN locality 802. 

Molluscan Stage Range. “Capay Stage.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN localities 358, 359, 364, 802. 

Remarks. Three nearly complete and two fragmental spec¬ 
imens were found. The nearly complete specimens range in 
height from 14 to 18 mm. 

According to Wenz (1940), Benoistia ranges from Paleo- 
cene into the Oligocene and is restricted to Europe. Five 
species, including the type species, have been reported from 
Paris Basin, France, Eocene strata. Benoistia brevicula (De- 
shayes) is the only species from the early Eocene (Cuisian) 
in that area. 

Benoistia cantonensis new species is the earliest species of 
this genus from West Coast strata. Previously, B. umpquaen¬ 
sis Turner from middle Eocene (“Domengine Stage”) strata 
in California and southwestern Oregon was the earliest. Be¬ 
noistia californica Clark (1938:708, pi. 3, figs. 2-4) from the 
late Eocene “Tejon Stage” Markley Formation of northern 
California is the only other previously reported species of 
Benoistia from the West Coast. 


Etymology. The species is named for Canton Canyon, 
Whitaker Peak area, southern California. 

Family Campanilidae Douville, 1904 
Genus Campanile Fischer, 1884 

Type Species. By subsequent designation (Sacco, 1895), 
Cerithium giganteum Lamarck, 1804. 

Campanile new species? 

Figures 32, 33 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 837. 

Remarks. Only four fragments of upper spires were found, 
and preservation is poor to fair. The largest specimen (Fig. 
33) is 46 mm in height. Specimens of Campanile new species? 
have a noded carina on the shoulder of each whorl. The 
carina, nodes, and parallel-sided whorls become more prom¬ 
inent with increasing age. There are 11 to 13 nodes on the 
carina. Anterior to the carina are two or three primary spiral 
ribs with numerous low nodes. 

The material may constitute a new species, but beeause 
the specimens are so incomplete, a positive determination 
cannot be made at this time. 

Campanile new species? is similar to the only described 
Eocene species of Campanile on the West Coast, namely, C. 
dilloni (Hanna and Hertlein, 1949:392-394, pi. 77, figs. 2, 
4; text fig. 1; Givens, 1974:69, pi. 7, fig. 10; Squires and 
Advocate, 1986:853, 855, fig. 2.1) from early Eocene strata 
of southern and south-central California. Although the spec¬ 
imens of Campanile new species? represent more youthful 
growth stages than are known for C. dilloni, as best as can 
be determined from the most mature portion of C. new 
species? and the most youthful portion of C. dilloni, C. new 
species? has fewer carina nodes (11 to 13 rather than 14 to 
16) and fewer spiral ribs (two to three rather than six) on the 
rest of the whorl. With future collecting, it is possible that 
C. new species? and C. dilloni may prove to be the same. 

Campanile new species? superficially resembles Campa¬ 
nile greenellum Hanna and Hertlein (1939:100-102, figs. 1, 
2) from early Paleocene (“Martinez Stage”) strata near San 
Francisco, California. Specimens of C. new species? approx¬ 
imate the size of the upper portion of the holotype of C. 
greenellum, and in C. new species? the whorl profile is much 
straighter and the carina nodes are not as swollen nor as 
elongate anteriorly. 

The history of the naming of Campanile, as well as the 
family Campanilidae, is complex. The type species of Cam¬ 
panile, furthermore, has been the subject of much debate. 
For an excellent summation of all these difficulties, the reader 
is referred to Houbrick (1981). 

The name Campanile was used on the West Coast until 
Hanna and Hertlein (1949) used Iredale's (1917) Campa- 
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nilopa for Campanilopa dilloni Hanna and Hertlein. Houb- 
rick (1981) pointed out that Campanilopa is a junior syn¬ 
onym of Campanile. Wenz (1940) also indicated this fact. 
Wrigley (1940) regarded the English Eocene Campanile species 
to be congeneric with the Recent species, Campanile sym- 
bolicum , and that sculptural differences do not justify a ge¬ 
neric separation. Davies (1975) also did not recognize Cam¬ 
panilopa as a distinct taxon. Based on these above remarks 
and because, to date, no one has actually fully discussed or 
documented the morphologic details that are diagnostic of 
Campanilopa, the name Campanilopa is not used in this 
present report. 

Superfamily Calyptraeacea 
Family Calyptraeidae Blainville, 1824 
Genus Calyptrciea Lamarck, 1799 

Type Species. By monotypy, Patella chinensis Linne, 1758. 

Ccilyptraea diegoana (Conrad, 1855) 

Figure 34 

Trochita diegoana Conrad, 1855:7, 17; 1857:327, pi. 5, fig. 
42. 

Galerus excentricus Gabb, 1864:136, pi. 20, fig. 95; pi. 29, 
fig. 232a. Dickerson, 1913:264. 

Calyptraea calabasaensis Nelson. 1925:419, pi. 54, figs. 8a-b. 
Calyptraea ( Galerus) calabasaensis Nelson. Clark and 
Woodford, 1927:120, pi. 21, figs. 10-13. 

Calyptraea diegoana (Conrad). Stewart, 1927:340-341, pi. 
27, fig. 15. Turner, 1938:89-90, pi. 20, figs. 1-2. Weaver, 
1943:351-352, pi. 71, figs. 16, 20; pi. 103, fig. 3; 1953:29. 
Stewart, 1946:pl. 11, fig. 5. Kleinpell and Weaver, 1963: 
186, pi. 24, fig. 7. Hickman, 1969:79, 82, pi. 11, figs. 7— 
8; 1980:33-34, pi. 2, figs. 18-21. Smith, 1975:469, table 
2. Givens and Kennedy, 1979:table 2. Demere, Sundberg, 
and Schram, 1979:pi. 2, fig. 7. Squires, 1984:21, fig. 6q. 

Primary Type Material. USNM holotype 1856, Tejon? 
horizon, San Diego, California. 

Molluscan Stage Range. “Martinez” through lower Oli- 
gocene. 

Geographic Distribution. San Diego, California through 
Washington. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 361, 364, 816, 827, 
835, 838, 844, 845. Turritella uvasana applinae fauna, Juncal 
Formation: CSUN localities 363, 828. 

Remarks. At localities 361, 363, 816, 835, 838, and 844, 
only single specimens were found. At each of the localities 
359, 364, 827, and 828, five to nine specimens were found. 
Specimens were most abundant at locality 358 where 15 were 
found, and they represent a partial growth series. At all lo¬ 
calities except 827, specimens are unattached. At locality 
827, one individual of C. diegoana is apparently attached to 
the carinate shoulder region on a specimen of Clavilithes 


tabulatus, and a second individual is atttached to another 
specimen of C. diegoana. 

Genus Crepidula Lamarck, 1799 

Type Species. By monotypy, Patella fornicata Linne. 

Crepidula new species? 

Figure 35 

Crepidula new species. Squires, 1977:table 1. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 219. 

Remarks. Only a single specimen was found, and it is a 
partial internal mold. The shell interior is filled with very 
hard matrix, and the septum cannot be exposed without 
destroying the shell. 

The spire is moderately elevated and is just left of the center 
of the shell. The specimen may be a new species, but due to 
poor preservation a specific determination cannot be made 
at this time. 

If this Whitaker Peak specimen is a new species, then it 
would be the earliest one on the West Coast. Previously, the 
earliest known species of Crepidula from the West Coast was 
Crepidula (Spirocrypta) inornata Dickerson (1916:489, pi. 
38, figs. 5a, b) from the Domengine Formation (“Domengine 
Stage”) near Coalinga, California. Crepidula new species? 
differs from it in the following features: larger, upper aperture 
margin is straight not curved, and the spire is much nearer 
the center of the shell. The only other described Eocene species 
of Crepidula from the West Coast is C. (Spirocrypta) pileum 
(Gabb, 1864:137, pi. 29, figs. 233, 233a, b; Anderson and 
Hanna, 1925:122, pi. 13, fig. 7; Stewart, 1927:341-342, pi. 
29, figs. 2, 3; Clark, 1938:701, pi. 4, fig. 19; Turner, 1938: 
90, pi. 20, fig. 6; Weaver, 1943:356, pi. 72, figs. 10, 16; pi. 
103, fig. 15; Kleinpell and Weaver, 1963:186-187:pl. 24, figs. 
8, 10, 11; Givens, 1974:71; Demere, Sundberg, and Schram, 
(1979:table 1) from upper Eocene to lower Oligocene strata 
in California through Washington. Stewart (1927), Turner 
(1938), and Hoagland (1977) even considered C. (S.) inor¬ 
nata and C. (S.) pileum to be the same. Crepidula new species? 
differs from C. (S.) pileum in the following features: spire 
more elevated and nearer the central part of the shell. 

Dickerson (1915:pi. 5, figs. 6a, b) illustrated Crepidula new 
species from Eocene strata in the San Emigdio Mountains, 
south-central California, but he did not describe or discuss 
the new species. Crepidula new species? from the Whitaker 
Peak area differs from Dickerson's new species in the follow¬ 
ing features: spire not marginal and the protoconch does not 
project beyond the margin of the shell. 

Superfamily Strombacea 
Family Strombidae Rafinesque, 1815 
Genus Ectinochilus Cossmann, 1889 

Type Species. By original designation, Strombus canalis. 
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Subgenus Macilentos Clark and Palmer, 1923 

Type Species. By original designation, Rimella macilenta 
White, 1889. 

Ectinochilus {Macilentos) macilentus 
(White, 1889) 

Figure 36 

Rimella macilenta White, 1889:19, pi. 3, figs. 10-12. 
Ectinochilus (Macilentos) macilentus (White). Clark and 
Palmer, 1923:280, pi. 51, figs. 9-10. Givens, 1974:72, pi. 
7, figs. 13, 16. Squires, 1977:table 1; 1983b:fig. 9b; 1984: 
21-22, fig. 6s. 

Rimella (Macilentos) macilenta White. Vokes, 1939:155- 
156, pi. 20, figs. 1-2, 4-5. 

Ectinochilus macilentus (White). Stewart, 1946:93, pi. 11, 
figs. 12-15. Givens and Kennedy, 1979:83, table 1. 

Primary Type Material. USNM holotype 20114, Domen- 
gine Formation, about 3 km north of New Idria, section 16, 
T 17 S, R 12 E, Priest Valley quadrangle, Fresno County, 
California; CAS paratype 769, Llajas Formation, CAS lo¬ 
cality 393. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. San Diego through central Cal¬ 
ifornia. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 362, 807, 842. Tur¬ 
ritella uvasana applinae fauna, Juncal Formation: CSUN 
localities 363, 828. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN localities 219, 232, 237, 808. 

Remarks. Fourteen specimens were found at localities 219 
and 362 and preservation is good. Elsewhere, about eight 
specimens were found at each locality, and preservation is 
poor with internal molds common. 

Genus Chedevillia Cossmann, 1906 

Type Species. By original designation, Rimella munieri 
Chedeville, 1904a. 

Chedevillia saltonensis 
Squires and Advocate, 1986 
Figure 37 

Chedevillia saltonensis Squires and Advocate, 1986:855-856, 
figs. 2.2-2.4. 

Primary Type Material. UCLA holotype 28987, Maniobra 
Formation, CSUN locality 662. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Orocopia Mountains through 
Whitaker Peak area, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 360, 830. 

Remarks. One specimen was found at locality 360, and 
two were found at locality 830. Preservation is poor. The 


specimens show the flange that extends along the right margin 
of the shell and the characteristic intricate canccllate sculp¬ 
ture pattern on the surface of the shell. In the interspaces 
between the primary spiral ribs, there are three fine spiral 
ribs. Another characteristic feature present is a noded, an- 
gulate shoulder on the apertural half of the body whorl. The 
nodes on the Whitaker Peak specimens are larger than those 
on the holotype and slightly elongate. 

The presence of C. saltonensis in the Whitaker Peak area 
is the first report of this species outside of the type area in 
the Maniobra Formation in the Orocopia Mountains, Riv¬ 
erside County, southern California. 


Family Seraphsidae Jung, 1974 

Genus Paraseraphs Jung, 1974 

Type Species. By original designation, Paraseraphs tetanus 
Jung, 1974 [=Terebellum fttsiforme of authors, not of La¬ 
marck], 

Paraseraphs erraticus (Cooper, 1894) 

Figure 38 

Tornatina erratica Cooper, 1894:47, pi. 2, fig. 35, Waring, 
1917:pl. 15, fig. 11. 

Terebellum californicum Vokes, 1939:157, pi. 20, figs. 7-8, 
11 . 

Terebellum (Terebellum) erraticum (Cooper). Kleinpell and 
Weaver, 1963:189, pi. 25, figs. 8-9. 

Paraseraphs erraticus (Cooper). Jung, 1974:41, pi. 12, figs. 
8-14; pi. 13, figs. 1-3. Givens and Kennedy, 1979:87, ta¬ 
bles 1, 3. Squires, 1984:23, fig. 7a. 

Primary Type Material. CAS holotype 608, Eocene strata, 
Rose Canyon, San Diego, California. 

Molluscan Stage Range. “Capay” through “Transition.” 
Geographic Distribution. San Diego through central Cal¬ 
ifornia. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 362, 825, 830, 851. 

Remarks. Six specimens were found at locality 362, and 
single specimens were found at each of the other localities. 
Preservation is generally fair, but the outer lip area has been 
broken off in all specimens. In addition, details of the inner 
lip and posterior canal areas are obscured due to preserva¬ 
tion. 

The presence of P. erraticus in the Turritella uvasana infera 
fauna of the Whitaker Peak section extends the molluscan 
stage range of this species into the “Capay Stage” proper. 
Previously, the lower range limit had been known to be up¬ 
permost “Capay” (Squires, 1984). 

According to Jung (1974), Paraseraphs appeared during 
the early Eocene in France and Italy and reached California 
in the middle Eocene. Due to the presence of this taxon in 
the “Capay Stage” portion of the Juncal Formation, Whit- 
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Figures 36^45. Whitaker Peak area Eocene mesogastropods. Unless otherwise indicated, views are apertural. 36. Ectinochilus ( Macilentos ) 
macilentus (White, 1889), x 1.8, height 25 mm, width 11 mm, LACMIP hypotype 7463, CSUN loc. 237. 37. Chedevillia saltonetisis Squires 
and Advocate, 1986, abapertural view, x 2, height 23 mm, width 16 mm, LACMIP hypotype 7464, CSUN loc. 830. 38. Paraseraphs erraticus 
(Cooper, 1894), x 1.8, height 27 mm, width 6 mm, LACMIP hypotype 7465, CSUN loc. 362. 39—41- Gisortia new species 1 ? All parts x0.75, 
height 122 mm, width 75 mm, LACMIP hypotype 7466, CSUN loc. 848. 39. Side view, thickness 51 mm. 40. Abapertural view, mostly 
internal mold. 42. Crommium pinyonensis (Dickerson, 1914), x2.5, height 17 mm, width 13 mm, LACMIP 7467, CSUN loc. 802. 43. 
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aker Peak area, the arrival of this gastropod in California can 
now be pushed back to the early Eocene. 

Superfamily Cypraeacea 
Family Cypraeidae Gray, 1824 
Subfamily Bemayinae Schilder, 1927 
Genus Gisortia Jousseaume, 1884a 

Type Species. By subsequent designation (Jousseaume, 
1884b), Ovula gisortina Passy. 

Gisortia clarki Ingram, 1940 

Figures 39-41 

Gisortia new species Clark and Vokes, 1936:877, pi. 2, figs. 

1, 3. 

Gisortia clarki Ingram, 1940:376-377, fig. 1; 1942:19, pi. 4, 

fig. 1; 1947:63-64, pi. 3, fig. 1. 

Primary Type Material. UCMP holotype 14844, lower 
Llajas Formation, UCMP locality 4052 (see comment be¬ 
low). 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Simi Valley area, southern Cal¬ 
ifornia, through southern San Joaquin Valley, south-central 
California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 807?, 837, 848. 

Remarks. Only one complete specimen was found. It is 
from locality 848 and is a large individual that measures 122 
mm in height and 75 mm in diameter. Most of the dorsal 
shell convexity (thickness) is represented by an external mold. 
This convexity is 51 mm high (above the flat shell venter) 
where it reaches its maximum at the midpoint of the dorsum. 
The spire is obscured by matrix. The narrow aperture curves 
to the left posteriorly and to a much lesser degree anteriorly. 
Several small teeth are present on the outer lip in the anterior 
half of the aperture (rest of aperture filled with matrix). At 
locality 837, only a poorly preserved outer lip (height 90 
mm) was found. 

The holotype is seemingly wider vcntrally and more swol¬ 
len dorsally when compared to the Whitaker Peak specimen, 
but the apparent differences are due to the better preservation 
of the holotype. 

The type locality (UCMP locality 4052) given by Clark 
and Vokes (1936) and Ingram (1940, 1942, 1947) is generally 
described as in the “Capay Stage” portion of the Llajas For¬ 
mation. In the UCMP official files on localities, however, 
this locality is assigned to the Pliocene Pico Formation in 
the Santa Clarita River Valley north of Simi Valley, Cali¬ 
fornia. Details as to the exact location of the type locality of 
G. clarki , therefore, are lacking. 


A small internal mold specimen of Gisortia sp. cf. G. clarki 
Ingram, reported by Smith (1975:pl. 2, figs. 9, 13) from the 
late Paleocene (“Martinez Stage”) basal Lodo Formation in 
central California is too poorly preserved to allow positive 
assignment to G. clarki. 

Classification of Gisortia in this present report follows that 
of Schilder (1967). 

Superfamily Naticacea 
Family Naticidae Forbes, 1838 
Subfamily Ampullospirinae Cox, 1930 
Genus Crommium Cossmann, 1888 

Type Species. By original designation, Ampullaria wille- 
metii Deshayes, 1825. 

Crommium pinyonensis (Dickerson, 1914) 

Figure 42 

Natica pinyonensis Dickerson, 1914a:295 [nomen nudum]; 

1914b:302, pi. 29, figs. 5a-b. 

“Polinices ” sp. cf. “P.” pinyonensis (Dickerson). Smith, 1975: 

469, pi. 2, figs. 22-23. 

Crommium pinyonensis (Dickerson). Marincovich, 1977:227- 

228, pi. 18, figs. 8, 11-13 [not figs. 9-10 = Ampullella 

(Ampullella) schencki Vokes, 1939]. 

Primary Type Material. UCMP holotype 1 1761, UCMP 
paratype 11760, so-called Martinez Formation, at Shoe¬ 
maker, Rock Creek quadrangle, Los Angeles County, Cali¬ 
fornia. 

Molluscan Stage Range. Upper Paleocene through “Do- 
mengine.” 

Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 364, 802, 823, 831?, 832, 833, 
845, 846. 

Remarks. This naticid is fairly common in the Turritella 
uvasana infera fauna. At most localities where it is present, 
there are fewer than five specimens. At localities 832 and 
833, 20 specimens each were found, and at locality 802 about 
100 specimens were collected. At localities 802, 832, and 
833, the specimens occur in several closely spaced, thin- 
bedded channel-fill deposits that are extremely rich in Crom¬ 
mium pinyonensis and Eocernina hannibali. 

This species is distinguished by its narrow umbilical open¬ 
ing, which may be closed in some specimens. Marincovich 
(1977:227, pi. 18, figs. 8, 11-13) described the parietal callus 
of Crommium pinyonensis as having an anterior lobe that 
slightly overhangs the umbilicus. This is evident, however, 
only on the illustrated specimens (Marincovich, 1977:pl. 18, 
figs. 9, 10) of Ampullella (Ampullella) schencki. The inner 
lip is also reflected along its entire length in A. (A.) schencki , 


Eocernina hannibali (Dickerson, 1914), x0.9, height 67 mm, width 50 mm, LACMIP hypotype 7468, CSUN loc. 237. 44. Pachycrommium 
clarki (Stewart, 1927), x 1 , height 51 mm, width 40 mm, LACMIP hypotype 7469, CSUN loc. 358. 45. Amaurellina caleocia Vokes, 1939, 
side view, x2, height 15 mm, width 12.5 mm, LACMIP hypotype 7470, CSUN loc. 219. 
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whereas in typical Crommium only the anterior end is re¬ 
flected. 

Genus Eocernina Gardner and Bowles, 1934 

Type Species. By original designation, Natica hannibali 
Dickerson, 1914c. 

Eocernina hannibali (Dickerson, 1914) 

Figure 43 

Natica hannibali Dickerson, 1914c: 119, pi. 12, figs. 5a-b; 
1916:508, pi. 38, figs. 9a-b. 

Natica (Cryptonatica) hannibali Dickerson. Waring, 1917: 
pi. 15, figs. 21-23. 

Ampullina hannibali (Dickerson). Hanna, 1927:306, pi. 48, 
figs. 1-3, 10. 

Ampullina (Globularia) hannibali (Dickerson). Clark, 1929: 
pi. 11, fig. 12. 

Cernina (Eocernina) hannibali (Dickerson). Turner, 1938: 
87-88, pi. 19, fig. 3. Vokes, 1939:172, pi. 22, figs. 1, 3. 
Weaver, 1943:348-349, pi. 71, figs. 8-9, 21, 23. 
Eocernina hannibali (Dickerson). Hanna and Hertlein, 1941: 
fig. 62-17. Marincovich, 1977:229-231, pi. 18, fig. 14; pi. 
19, figs. 1-4. Givens and Kennedy, 1979:87, tables 1, 3. 
Squires, 1983b:fig. 9c; 1984:24, fig. 7c. 

Globularia (Eocernina) hannibali (Dickerson). Stewart, 1946: 
pi. 11, fig. 18. Givens, 1974:75, pi. 9, figs. 1, 3. Squires, 
1977:table 1. 

Primary Type Material. CAS holotype 243, Umpqua For¬ 
mation, CAS locality 25. 

Molluscan Stage Range. “Capay” through “Transition.” 
Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 360, 361, 364?, 802, 
803?, 807, 810?, 812, 814, 818?, 823, 824, 826, 827, 830, 
831, 832, 833, 835,?, 837, 844, 845, 850. Turritella uvasana 
applinae fauna, Matilija Sandstone?: CSUN localities 219?, 
232, 237, 809? 

Remarks. Eocernina hannibali is a pervasive species in the 
Juncal Formation, especially in the Turritella uvasana infera 
fauna. At most localities less than six specimens were found. 
At localities 358, 827, 837, 845, and 850 about 20 specimens 
each were found. Growth series are present at localities 237, 
827, 837, 845, and 850. The largest specimens (up to 78 mm 
height) were found at locality 837. At localities 802 and 833, 
the specimens occur in several closely spaced, thin-bedded 
channel-fill deposits that are extremely rich in E. hannibali 
and Crommium pinyonensis. 

Genus Pachycrommium Woodring, 1928 

Type Species. By original designation, Amaura guppyi 
Gabb, 1873. 


Pachycrommium clarki (Stewart, 1927) 

Figure 44 

Amauropsis alveata (Conrad). Arnold, 1910:pl. 4, fig. 21. 
Dickerson, 1915:pl. 5, fig. 9. Waring, 1917:pl. 15, fig. 25. 
[Misidentifications.] 

Amaurellina (Euspirocrommium) clarki Stewart, 1927:336— 
339, pi. 26, figs. 8-9 [new name, in part, for Amauropsis 
alveata (Conrad, 1855), preoccupied and misidentified]. 
Clark, 1929:pl. 11, fig. 10. Turner, 1938:86, pi. 20, fig. 3. 
Weaver, 1943:345, pi. 70, figs. 10, 18. Kleinpell and Wea¬ 
ver, 1963:188, pi. 27, fig. 15. 

Amaurellina clarki Stewart. Gardner and Bowles, 1934:246, 
figs. 6, 8. 

Amaurellina ? multiangulata Vokes, 1939:174, pi. 22, figs. 2, 
8, 13. 

Pachycrommium ? clarki (Stewart). Vokes, 1939:175, pi. 22, 
figs. 11, 30. Givens, 1974:73, pi. 8, figs. 6, 10. Squires, 
1977:table 1. 

Amaurellina (Euspirocrommium?) clarki Stewart. Stewart, 
1946:pi. 11, fig. 3. 

Pachycrommium clarki (Stewart). Marincovich, 1977:238— 
241, pi. 20, figs. 4-10. Squires, 1983b:fig. 9b; 1984:25, fig. 
7e. 

Primary Type Material. UCMP holotype 31385, UCMP 
paratype 31386 of Amaurellina (Euspirocrommium) clarki 
Stewart, Llajas Formation, UCMP locality 7004. 

Molluscan Stage Range. “Capay” through “Tejon.” 
Geographic Distribution. San Diego, California through 
northern Washington. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 803?, 829, 830, 841?. 
Turritella uvasana applinae fauna, Juncal Formation: CSUN 
locality 828. Turritella uvasana applinae fauna, Matilija 
Sandstone?: CSUN localities 219, 232, 237, 808?. 

Remarks. At most localities, there are only a few poorly 
preserved fragmentary specimens. Best preservation is at lo¬ 
cality 358 where six large specimens were found. About 12 
specimens were found at localities 219 and 237, and these 
specimens represent a partial growth series. 

This large species with a high spire is characterized by 
strong tabulation on the body and penultimate whorls. This 
tabulation becomes progressively less toward the apex. 

The earliest name used for this species, Amauropsis alveata 
(Conrad), was based on Natica alveata Conrad, 1855, which 
is a homonym of N. alveata Troschel, 1852. Early workers 
mistakenly used the name Amauropsis alveata (Conrad) to 
refer to three different species, now referred to as Tejonia 
moragai (Stewart), Pachycrommium clarki (Stewart), and 
Amaurellina caleocia Vokes (Marincovich, 1977). 

Genus Amaurellina Fischer, 1885 

Type Species. By monotypy, Ampullaria spirata Lamarck, 
1804. 
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Amanrellina caleocia Vokes, 1939 

Figure 45 

Amauropsis alveata (Conrad). Dickerson, 1916:pl. 38, fig. 7. 
[Misidentification.] 

Amaurellina caleocia Vokes, 1939:172-173, pi. 22, figs. 4- 
6 [new name, in part, for Amauropsis alveata (Conrad) of 
Dickerson, 1916, preoccupied and misidentified]. Marin- 
covich, 1977:241-243, pi. 20, figs. 11-13; pi. 21, figs. 1- 
2. Kappeler, Squires, and Fritsche, 1984:table 2. 
Amaurellina garzaensis Vokes, 1939:173, pi. 22, figs. 9, 12, 
16. Marincovich, 1977:241, pi. 20, fig. 13. 

Primary Type Material. UCMP holotype 33781, UCMP 
paratype 15862 of Amaurellina caleocia Vokes, Domengine 
Formation, UCMP locality 672. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Orocopia Mountains, southern 
California through central California. 

Local Occurrence. Turrit el la uvasana infera fauna, Juncal 
Formation: CSUN localities 361, 827, 842, 845. Turritella 
uvasana applinae fauna, Matilija Sandstone?: CSUN local¬ 
ities 219, 232. 

Remarks. Only a few specimens were found at each lo¬ 
cality, except at locality 361 where 15 specimens were found. 
This species is characterized by the elevated spire and pres¬ 
ence of minute spiral sculpture on the body whorl. Previ¬ 
ously, this species has not been reported specifically as rang¬ 
ing into the “Capay Stage.” 

See “Remarks” under Pachycrominiuiu clarki for a dis¬ 
cussion of the early nomenclatural history of this species. 

Subfamily Polinicinae 
Finlay and Marwick, 1937 

Genus Polinices Montfort, 1810 

Type Species. By subsequent designation, Polinices albus 
Montfort, 1810. 

Subgenus ( Euspira ) Agassiz in J. Sowerby, 1838 

Type Species. By subsequent designation (Harris, 1897), 
Ampullaria sigaretina Lamarck, 1804. 

Polinices (Euspira) nuciformis (Gabb, 1864) 

Figure 46 

Lunatia nuciformis Gabb, 1864:107, pi. 28, fig. 218. Dick¬ 
erson, 1916:pl. 39, fig. 4. 

Lunatia cowlitzensis Dickerson, 1915:57, pi. 4, figs. 12a-b. 
Natica nuciformis (Gabb). Anderson and Hanna, 1925:1 16, 
pi. 10, fig. 8. 

Polinices (Euspira) nuciformis (Gabb). Clark and Woodford, 
1927:121, pi. 21, figs. 16-17. Turner, 1938:88, pi. 20, figs. 
4-5. Clark, 1938:703-704, pi. 4, figs. 26, 31. Vokes, 1939: 


168, pi. 21, figs. 12-14. Weaver, 1943:342-343, pi. 70, 
figs. 1-2; pi. 103, fig. 2. Hickman, 1980:37-38, pi. 4, fig. 8. 

Euspira nuciformis (Gabb). Stewart, 1927:323-324, pi. 30, 
fig. 16; 1946:pl. 11, fig. 16. Weaver, 1953:29. Givens, 1974: 
77, pi. 7, fig. 14. Squires, 1977:table 1. 

Polinices (Euspira) nuciformis var. cowlitzensis (Dickerson). 

Weaver, 1943:343, pi. 69, figs. 10-1 1, 13-19. 

Polinices (Euspira) nuciformis (Gabb). Marincovich, 1977: 
281-285, pi. 26, figs. 6-9. Squires, 1984:25, fig. 7f. 

Primary Type Material. ANSP lectotype 4213, designated 
by Stewart (1927:323), Tejon Formation, Live Oak Canyon, 
Kern County, California. 

Molluscan Stage Range. Upper Paleocene through “Te¬ 
jon.” 

Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana applinae fauna, Ma¬ 
tilija Sandstone?: CSUN localities 219, 237. 

Remarks. A single specimen was found at locality 219, and 
five specimens were found at locality 237. The globose spec¬ 
imens show the characteristic open umbilicus. 

Genus Neveritci Risso, 1826 

Type Species. By monotypy, Neverita josephina Risso, 
1826. 

Subgenus Neverita s.s. 

Neverita (Neverita) globosa Gabb, 1869 

Figure 47 

Neverita globosa Gabb, 1869:161, pi. 27, fig. 39. Dickerson, 
1916:510, pi. 39, figs. 5a-b. Stewart, 1927:326-327, pi. 28, 
fig. 6. Clark and Woodford, 1927:121-122, pi. 22, figs. 5- 
10. Turner, 1938:89, pi. 19, figs. 6-7, 13-15. Vokes, 1939: 

169, pi. 21, figs. 9, 15-19. Givens and Kennedy, 1979: 
tables 1-3. 

Neverita weaveri Dickerson, 1915:57, pi. 4, figs. lOa-b. 
Neverita nomlandi Dickerson, 1917b: 173-174, pi. 30, figs. 
2a-b. 

Polinices weaveri (Dickerson). Turner, 1938:86, pi. 20, figs. 
14, 16. 

Neverita globosa reefensis Vokes, 1939:169, pi. 21, figs. 24- 
25. 

Polinices (Neverita) globosa (Gabb). Weaver, 1943:339, pi. 

68, figs. 21, 24; pi. 69, figs. 5-6; pi. 100, fig. 29. 

Polinices (Neverita) weaveri (Dickerson). Weaver, 1943:340, 
pi. 68, figs. 16-17; pi. 69, fig. 3. 

Polinices (Neverita) nomlandi (Dickerson). Weaver, 1943: 
340, pi. 69, figs. 8-9, 12. 

Neverita (Neverita) globosa Gabb. Givens, 1974:76. Marin¬ 
covich, 1977:312-316, pi. 28, figs. 10-15; pi. 29, figs. 1- 
3. Squires, 1984:25, fig. 7g. 
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Figures 46-62. Whitaker Peak area Eocene mesogastropods and neogastropods. Unless otherwise noted, views are apertural. Figs. 46-53. 
Mesogastropods. 46. Pohnices (Euspira) nuciformis Gabb, 1869, x4, height 9 mm, width 8 mm, LACMIP hypotype 7471, CSUN loc. 219. 
47. Neverita ( Neverita) globosa Gabb, 1869, x 3. 1, height 13 mm, width 10 mm, LACMIP hypotype 7472, CSUN loc. 827. 48. Sinum obliquum 
(Gabb, 1864), abapertural view, x 2.5, height 14.5 mm, width 14 mm, LACMIP hypotype 7473, CSUN loc. 237. 49. Galeodea ( Gomphopages ) 
meganosensis Vokes, 1939, abapertural view, x2.7, height 15 mm, width 13 mm, LACMIP hypotype 7474, CSUN loc. 845. 50. Phalium 
(Semicassis) tuberculiformis (Hanna, 1924), internal mold, side view, x 1.5, height 29 mm, width 17 mm, LACMIP hypotype 7475, CSUN 
loc. 219. 51-52. Sassia bilineata (Dickerson, 1916). All parts x2.5, height 15.5 mm, width 8 mm, LACMIP hypotype 7476, CSUN loc. 802. 
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Neverita ( Glossaulax ?) globosa Gabb. Givens and Kennedy, 
1976:965-966, pi. 2, figs. 5-14, 16, 18-19. 

Primary Type Material. MCZ holotype 27859, Domen- 
gine? Formation, 16 km west of Griswold’s, on the road from 
San Juan to New Idria, and southeast of the “Sheep Well,” 
T 15 S, R 9 E, Priest Valley quadrangle, San Benito County, 
California. 

Molluscan Stage Range. “Meganos” through upper Eocene. 
Geographic Distribution. San Diego, California through 
western Washington. 

Local Occurrence. Turrit el la uvasana inf era fauna, Juncal 
Formation: CSUN localities 358, 802, 827, 845. 

Remarks. At all of the localities except 358 (where only 
one specimen was found), six to nine specimens were found. 
At locality 845, a growth series was found with specimens 
ranging in height from 5 to 18 mm. The larger specimens 
are more elongate than the more globose smaller specimens. 
Preservation of the distinctive, heavy parietal callus is ex¬ 
cellent in all the Whitaker Peak specimens. 

Subfamily Sininae Wenz, 1941 
Genus Sinum Roding, 1798 

Type Species. By subsequent designation (Dali, 1915), He- 
lix haliotoidea Linne, 1758. 

Sinum obliquum (Gabb, 1864) 

Figure 48 

Naticina obliqua Gabb, 1864:109, pi. 21, fig. 112. Dickerson 
1915:pl. 5, figs. 5a-b. 

Sinum occidentis Weaver and Palmer, 1922:32-33, pi. 11, 
figs. 8, 26. Weaver, 1943:351, pi. 71, fig. 15. 

Sinum coryliforme Anderson and Hanna, 1925:120, pi. 9, 
fig. 10; pi. 10, fig. 15; pi. 15, fig. 8. 

Sinum obliquum (Gabb). Stewart, 1927:327, pi. 30, fig. 7a. 
Clark, 1938:704, pi. 3, figs. 32, 37. Weaver, 1943:350- 
351, pi. 71, fig. 13; pi. 103, fig. 6. Moore, 1968:28, pi. 12d. 
Hickman, 1969:85-88, pi. 11, figs. 9-10; 1980:40-41, pi. 
4, figs. 12-13. Marincovich, 1977:347-350, pi. 33, figs. 1- 
12. Squires, 1977:table 1; 1984:26, fig. 7h. Givens and 
Kennedy, 1979:table4. 

Primary Type Material. ANSP lectotype 4215, designated 
by Stewart (1927:327), Tejon Formation, Fort Tejon area, 
Kern County, California. 


Molluscan Stage Range. “Capay” through lower Oligo- 
cene. 

Geographic Distribution. San Diego, California through 
southwestern Washington. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Only three specimens were found. Preservation 
is good, and the distinctive spiral sculpture is well preserved. 

Superfamily Tonnacea 
Family Cassidae Swainson, 1832 
Genus Gale odea Link, 1807 

Type Species. By monotypy, Buccinnm echinophornm 
Linne, 1758. 

Subgenus Gomphopages Gardner, 1939 

Type Species. By original designation, Galeodea turneri 
Gardner, 1939. 

Galeodea {Gomphopages) meganosensis 
Yokes, 1939 

Figure 49 

Galeodea sntterensis Dickerson. Clark and Woodford, 1927: 

113, pi. 19, fig. 21. [Misidentification fide Vokes, 1939.] 
Galeodea sntterensis meganosensis Vokes, 1939:151-152, pi. 

19, fig. 18. 

Galeodea {Gomphopages) meganosensis Durham, 1942b: 184. 

Primary Type Material. UCMP holotype 31244, Meganos 
Formation, UCMP locality 3152. 

Molluscan Stage Range. “Meganos” through “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California through Mount Diablo, west-central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 362, 816, 827, 845. 

Remarks. Seven specimens representing a growth series 
were found at locality 827. At the other localities, only one 
or two specimens were found. Preservation is fair to good. 

This species is characterized by two carinae on the body 
whorl, 11 to 12 swollen spines on the carina on the shoulder, 
and fine unnoded spiral ribs covering the shell. On the ho¬ 
lotype there is also a fairly prominent unnoded spiral rib 
between the carinae as well as another unnoded spiral rib 


52. Abapertural view. 53. Ficopsis remondii crescentensis Weaver and Palmer, 1922, x2.5, height 17 mm, width 6.5 mm, LACMIP hypotype 
7477, CSUN loc. 845. Figs. 54-62. Neogastropods. 54-55. Clavilithes tabulatus (Dickerson, 1913). All parts CSUN loc. 827. 54. x 1 , height, 
85 mm, width 38 mm, LACMIP hypotype 7478. 55. Upper spire, xl.5, height 28 mm, width 17 mm, LACMIP hypotype 7479. 56-57. 
Streptochetus californiana new species. All parts x 2.5, height 19 mm, width 8 mm, LACMIP holotype 7480, CSUN loc. 845. 57. Abapertural 
view. 58. Pseudoliva dilleri Dickerson, 1914, x 1.2, height 32 mm, width 19 mm, LACMIP hypotype 7481, CSUN loc. 359. 59. Strepsidura 
ficus (Gabb, 1864), x 1.8, height 23 mm, width 16 mm, LACMIP hypotype 7482, CSUN loc. 360. 60. Ancilla gabbi Cossmann, 1899, x3.5, 
height 11.5 mm, width 4.5 mm, LACMIP hypotype 7483, CSUN loc. 237. 61. Olivella mathewsonii Gabb, 1864, x3.4, height 11.5, width 
4.5 mm, LACMIP hypotype 7484, CSUN loc. 237. 62. Proxi mitral cretacea Gabb, 1864, x4, height 10 mm, width 4.5 mm, LACMIP 7485, 
CSUN loc. 237. 
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just anterior to the anteriormost carina. A similar sculpture 
pattern is also present on the Whitaker Peak specimens. 

Previously, this species has not been reported as ranging 
into the “Capay Stage” or as occurring as far south as the 
Whitaker Peak area. 

Genus Phalium Link, 1807 

Type Species. By subsequent designation (Dali, 1909), 
Buccinum glancum Linne, 1758. 

Subgenus Semicassis Morch, 1852 

Type Species. By subsequent designation (Harris, 1897), 
Cassis japonic a. 

Phalium ( Semicassis) tuberciiliformis 
(Hanna, 1924) 

Figure 50 

Mono (Sconsia) tuberculatus Gabb, 1864:104, pi. 19, fig. 57. 

Arnold, 1907:pl. 39, fig. 9. 

Not Cassidaria tuberculata Risso, 1826:186. 

Morio tuberculatus Gabb. Dickerson, 1913:264. 

Galeodea tuberculata (Gabb). Dickerson, 1916:pl. 42, fig. 2. 
Galeodea {Morio) tuberculata (Gabb). Waring, 1917:pl. 15, 
fig. 17. 

Galeodea tuberciiliformis Hanna, 1924:167 [new name for 
Morio {Sconsia) tuberculatus Gabb. 1864, preoccupied]. 
Schenck, 1926:83-84, pi. 14, figs. 12-16. Stewart, 1927: 
380-381, pi. 28, fig. 11. Vokes, 1939:149-150, pi. 19, figs. 
19, 21, 23-27. 

Coalingodea tuberciiliformis (Hanna). Durham, 1942b: 186, 
pi. 29, figs. 5, 9. Givens, 1974:78-79, pi. 8, fig. 7. Squires, 
1977:table 1. 

Cassis {Coalingodea) tuberculata (Gabb). Abbott, 1968:59- 
60, pi. 34. 

Phalium {Semicassis) tuberciiliformis (Hanna). Givens and 
Kennedy, 1979:82, 95, tables 1, 3. Squires, 1984:27, fig. 
71. 

Primary Type Material. ANSP lectotype 4343 of Morio 
{Sconsia) tuberculatus Gabb and Galeodea tuberciiliformis 
Hanna, designated by Stewart (1927:381), Tejon? Forma¬ 
tion, Martinez, California. 

Molluscan Stage Range. “Capay”?, “Domengine” through 
“Transition.” 

Geographic Distribution. San Diego, southern California, 
through central California. 

Local Occurrence. Turritella uvasana applinae fauna, Jun- 
cal Formation: CSUN locality 828. Turritella uvasana ap¬ 
plinae fauna, Matilija Sandstone?: CSUN locality 219. 

Remarks. Two early adult specimens (height 29 mm) were 
found at locality 828. One has a thickened outer lip and a 
varix, and both have the beaded sculpture covering the shell 
surface. Such features are characteristic of P. {S.) tuberculi- 
formis. Two specimens were also found at locality 291, but 
both are internal molds. 

Abbott (1968) provisionally regarded Galeodea tubercu¬ 


lata var. crescentensis Weaver and Palmer (1922:37-38, pi. 
11, figs. 18, 20), from northwestern Washington, as a syn¬ 
onym of Phalium {Semicassis) tuberciiliformis. Weaver (1943: 
403), however, assigned this variety to Galeodea crescenten¬ 
sis Weaver and Palmer. 

Family Ranellidae Gray, 1854 
Subfamily Cymatiinae Iredale, 1913 
Genus Sassia Bellardi, 1872 

Type Species. By original designation, Triton apenninica 
Sassi. 

Sassia bilineata (Dickerson, 1916) 

Figures 51, 52 

Fasciolaria bilineata Dickerson, 1916:493, pi. 37, figs. 6a- 

b. Hanna, 1927:319. 

Sassia bilineata (Dickerson). Turner, 1938:91, pi. 18, fig. 20. 

Weaver, 1943:416, pi. 82, figs. 8, 1 1-12, 15. Givens, 1974: 

79-80, pi. 11, figs. 8, 10. Givens and Kennedy, 1979:tables 

1, 3. 

Cymatium {Septa) janetae Squires, 1983a:355-357, fig. 2d. 

[Misidentification, in part.] 

Primary Type Material. UCMP holotype 1 1834, UCMP 
paratype 1 1835, Ardath Shale, UCMP locality 2226. 

Molluscan Stage Range. “Capay” through “Transition.” 

Geographic Distribution. San Diego, southern California, 
through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 802?, 845. 

Remarks. Two upper spire specimens were found and pres¬ 
ervation is poor. This species is characterized by angulate 
whorls with cancellate sculpture and usually about one varix 
per whorl. A ramp area is present on the penultimate and 
body whorls. 

UCLA paratype 59193, designated as an immature spec¬ 
imen of Cymatium {Septa) janetae from the Llajas Forma¬ 
tion, Simi Valley, California, is instead Sassia bilineata. Giv¬ 
ens (1986, pers. commun.) has collected well-preserved 
specimens of S. bilineata from the Ardath Shale, San Diego, 
California, that show the same ornamentation as UCLA 
paratype 59193. After examining my own recently collected 
specimens of S. bilineata from the Ardath Shale, at UCR 
locality 4847, I agree with Givens' observation. 

Sassia formerly was assigned to family Cymatiidae, but 
Beu (1986) has shown that the Cymatiidae should be referred 
to as family Ranellidae because of priority in naming. 

Family Ficidae Conrad, 1867 
Genus Ficopsis Conrad, 1866 

Type Species. By subsequent designation (Stewart, 1927), 
Hemifusus remondii Gabb, 1864. 


40 Contributions in Science, Number 388 


Squires: Whitaker Peak Eocene Molluscs 


Ficopsis remondii crescentensis 
Weaver and Palmer, 1922 
Figure 53 

Ficopsis augulatus Weaver, 1905:119, pi. 13, fig. 5. 

Not Pyrula augulata Edwards, 1866:pl. 4. 

Ficopsis remondii (Gabb) var. crescentensis Weaver and 
Palmer, 1922:39-40, pi. 1 1, fig. 14 [new name for Ficopsis 
augulatus Weaver, 1905, preoccupied]. Stewart, 1930:40- 
41. Turner, 1938:93, pi. 15, fig. 19. Weaver, 1943:399, pi. 
77, fig. 10. 

Ficopsis remondii crescentensis Weaver and Palmer. Vokes, 
1939:152-153. Givens, 1974:82, pi. 9, fig. 11. Squires, 
1977:table 1. Givens and Kennedy, 1979:87, tables 1, 3. 
Ficopsis crescentensis Weaver and Palmer. Stewart, 1946:pl. 
11, fig. 17. 

Ficopsis remondi crescentensis Weaver and Palmer. Moore, 
1968:26, pi. 11c. 

Primary Type Material. UCMP holotype 1 1887 of Ficop¬ 
sis augulatus Weaver, Eocene strata, UCMP locality 337. 
UW holotype 205 (CAS 7616) of Ficopsis remondii crescen¬ 
tensis Weaver and Palmer, Crescent Formation?, UW lo¬ 
cality 358. 

Molluscan Stage Range. “Capay” through "‘Transition.” 
Geographic Distribution. San Diego, California through 
northwestern Washington. 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN localities 358, 359, 361, 362, 827, 845. 
Turritella uvasana applinae fauna, Juncal Formation: CSUN 
locality 363. Turritella uvasana appinae fauna, Matilija 
Sandstone?: CSUN localities 219, 232, 237. 

Remarks. At locality 237, six specimens were found, and 
they represent a partial growth series, ranging in height from 
9 to 28 mm. Only a few specimens (less than four) were 
found at each of the other localities. Preservation is mostly 
good. All show the characteristic cancellate sculpture and the 
presence of three prominent carinae on the body whorl. 

Order Neogastropoda 

Superfamily Buccinacea 

Family Fasciolariidae Gray, 1853 

Genus Clavilithes Swainson, 1840 

Type Species. By subsequent designation (Grabau, 1904), 
Fususparisiensis Mayer-Eymar, 1877 [=Fusus longaevus La¬ 
marck, 1803, not Solander, 1766]. 

Clavilithes tabulatus (Dickerson, 1913) 

Figures 54, 55 

Clavella tabulata Dickerson, 1913:283, pi. 12, fig. 7. 
Clavilithes tabulatus (Dickerson). Clark and Vokes, 1936: 
874, pi. 1, fig. 3. Givens, 1974:85, pi. 10, figs. 4-5. Squires, 
1984:31, fig. 8g. 

Clavilithes new species Clark and Vokes, 1936:874, pi. 1, fig. 
1. Givens and Kennedy, 1976:973, pi. 4, figs. 9, 12. 


Clavilithes cf. C. tabulatus (Dickerson). Crowell and Susuki, 

1959:588-589, pi. 2, figs. 6-7. 

Clavilithes new species Clark and Vokes. Squires, 1984:31, 

fig. 8h. 

Primary Type Material. UCMP holotype 1 1753, Capay 
Formation, UCMP locality 1853. 

Molluscan Stage Range. “Capay” through “Domengine.” 

Geographic Distribution. Orocopia Mountains, southern 
California through central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 361, 364, 802, 807, 
826, 827, 830, 831, 832, 833, 834, 837. 

Remarks. Clavilithes tabulatus is a fairly common and 
locally abundant species in the Turritella uvasana infera fau¬ 
na between Sharps Canyon and Canton Canyon. At most 
localities there are only a few specimens (one to four), but 
at localities 364 and 827. 10 and 28 specimens were found, 
respectively. Preservation is good at all localities, especially 
at locality 827. In almost every specimen, however, the long 
anterior canal has been broken off. 

At locality 827 there is a nearly complete growth series 
with specimens ranging in height from 28 to 83 mm. Five 
of the specimens, and Figure 55 is one of them, have collabral 
costae (seven per whorl) in the uppermost five or six whorls 
of the spire. The remaining larger whorls (as many as five) 
have no collabral sculpture. Similarly, at localities 359, 364, 
and 837, there are some specimens that have collabral costae 
only on the upper spire whorls. At all the localities in which 
C. tabulatus was collected, those specimens that have the 
collabral costae are those in which the uppermost spires are 
present and well preserved. 

Most of the specimens of C. tabulatus in the Whitaker 
Peak section also have fine to moderately strong spiral ribs 
(usually five) anterior to the tabulate shoulder on the spire 
whorls. These ribs are not present on the body whorl, and, 
in some cases, are not on the penultimate whorl. On most 
of the specimens, there is a swollen carina along the tabulate 
shoulder of all the whorls. The strength of the carina varies 
somewhat from specimen to specimen and is most likely a 
function of amount of abrasion and degree of preservation. 

Clavilithes tabulatus is identical to Clavilithes new species 
Clark and Vokes (1936) from the upper portion (“Domengine 
Stage”) of the Llajas Formation, Simi Valley, California (Clark 
and Vokes, 1936; Squires, 1984). Givens and Kennedy (1976) 
also found it in strata of probable “Domengine” age from 
northern San Diego County, California. 

Subfamily Fusininae Swainson, 1840 

Genus Streptochetus Cossmann, 1889 

Type Species. By original designation, Fusus intortus La¬ 
marck. 

Streptochetus californiana new species 

Figures 56, 57 

Diagnosis. Generic assignment based on the small, fusi¬ 
form shell, moderately long anterior canal with siphonal fas- 
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dole showing an umbilical slit, and ornament of noded col- 
labral costae crossed by spiral ribs. Specific assignment based 
on the 12 to 13 collabral costae and numerous primary spiral 
ribs alternating with secondary ribs. 

Streptochetus californiana new species is very similar to 
Streptochetus obliquatus (Deshayes, 1824:542, pi. 74, figs. 
13, 14; Cossmann and Pissarro, 1910-1913:pl. 40, fig. 197- 
7) from lower Eocene strata (Cuisian Substage) of the Paris 
Basin, France. Streptochetus californiana differs from S. ob¬ 
liquatus in the following features: 12 to 13 collabral costae 
rather than seven or eight, primary spiral ribs not as strongly 
developed on the upper spire, and collabral costae more 
strongly developed on the spire. 

Description. Shell small, elongate-fusiform, with five and 
one-half whorls. Suture area coincident with one to two 
prominent spiral ribs that form a band. Protoconch missing. 
Teleoconch whorls angulate anterior to this sutural band and 
with 12 to 13 collabral costae that are as strongly developed 
in this sutural band region as elsewhere. The collabral costae 
also tend to become obsolete on the body whorl. Costae are 
noded where crossed by finer primary spiral ribs that number 
about six on the spire whorls and about ten on the body 
whorl. The posteriormost two primary spiral ribs on the body 
whorl occupy the sutural area and form a distinct area in 
which the collabral costae are not strongly developed. On the 
anterior portion of the penultimate whorl there can be a 
secondary spiral rib between the primaries that approaches 
the primaries in strength. On the posterior of the body whorl, 
there can be one to three secondary spiral ribs or three tertiary 
spiral riblets between the primaries. Teleoconch covered by 
very fine growth lines. Oblique neck area moderately long 
with about eight primary spiral ribs that can have a secondary 
rib in the interspaces. 

Aperture oval. Outer lip missing. Siphonal fasciole well 
developed and showing an umbilical slit. Holotype height 
(nearly complete) 19 mm, width (complete) 8 mm. 

Primary Type Material. LACMIP holotype 7480, Juncal 
Formation, CSUN locality 845. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN localities 360, 845. 

Remarks. Three specimens were found and preservation 
is fair to moderately good. The holotype is slightly crushed 
in the posterior portion of the outer lip area. The specimen 
from locality 360 is only 9 mm in height (incomplete). 

The geologic range of Streptochetus is from early Eocene 
into the Pliocene (Wenz, 1943; Palmer, 1974; Davies, 1975). 
The earliest known species is from the Upper Ranikot strata, 
Pakistan (Davies, 1975). Hasson (1985) has shown these strata 
to be assignable to the early Eocene. A few species have been 
found in lower Eocene strata (Cuisian Substage) of the Paris 
Basin, France, and nine species have been found in middle 
Eocene strata (Lutetian Stage) there (Chcdeville, 1904b; 
Cossmann and Pissarro, 1910-1913). Only two definite species 
have been found in middle Eocene strata of Alabama (Palmer 


and Brann, 1966). Streptochetus californiana new species is 
the first record of this genus on the West Coast. 

Etymology. The species is named for the state of California. 

Superfamily Volutacea 
Family Olividae Latreille, 1825 
Genus Pseucioliva Swainson, 1840 

Type Species. By original designation, Buccinum plumbea 
Chemnitz, 1780? [—Buccinum crassa Gmelin, 1788?]. 

Pseudoliva dilleri Dickerson, 1914 

Figure 58 

Pseudoliva dilleri Dickerson, 1914c: 122—123, pi. 12, figs, la- 

d. Turner, 1938:77-78, pi. 18, figs. 7-8. Weaver, 1943: 

458-459, pi. 89, figs. 5-6, 10-12. 

Primary Type Material. CAS holotype 248, upper Umpqua 
Formation, UCMP locality A-667. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 359. 

Remarks. Only a single specimen was found. Typical spec¬ 
imens of this species have numerous fine spiral ribs on the 
whorls, a biangulated body whorl, and obvious nodes on the 
penultimate whorl and anteriormost body-whorl angulation. 
The posteriormost body-whorl angulation is only slightly 
noded and is a tabulation just anterior to the suture. The 
Whitaker Peak specimen has all these features, but the nodes 
on the body whorl are weak. In this particular feature, the 
specimen more closely resembles Vokes’ (1939:pl. 18, fig. 
23) illustration of the “Domengine Stage” Pseudoliva lineata 
Gabb from the Avenal Sandstone, central California. Gabb 
(1864:99, pi. 18, fig. 52), however, did not mention the pres¬ 
ence of nodes on P. lineata . Squires’ (1984:fig. 81) illustration 
of P. lineata from the Llajas Formation, southern California, 
does not show any nodes. As pointed out by Givens (1986, 
pers. commun.), it is not clear whether P. dilleri and P. lineata 
are separate but closely related taxa (i.e., one with nodes and 
one without) or if they are the same species and represent 
only geographic variation within a single polytypic species. 

Previously, P. dilleri had not been reported south of south¬ 
western Oregon. 

Genus Strepsidura Swainson, 1840 

Type Species. By original designation, Strepsidura cost at a 
Swainson, 1840 [=Fusus ficulnea Lamarck, 1822, =Murex 
turgida Solander, 1766]. 

Strepsidura ficus (Gabb, 1864) 

Figure 59 

Whitneya ficus Gabb, 1864:104, pi. 28, fig. 216. Dickerson, 

1915:69, pi. 9, figs. 5a-d. 
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Strepsidura ficus (Gabb). Stewart, 1927:404-405, pi. 29, fig. 

11. Kleinpell and Weaver, 1963:193, pi. 27, figs. 1-3. Giv¬ 
ens, 1974:87, pi. 10, fig. 10. Demere, Sundberg, and Schram, 

1979:pl. 2, fig. 1. Squires, 1984:33, fig. 8m. 

Primary Type Material. ANSP lectotype 4331, designated 
by Stewart (1927:404), Tejon Formation s.l., Fort Tejon, 
southern California. 

Molluscan Stage Range. “Capay” through “Tejon.” 

Geographic Distribution. San Diego through Fort Tejon 
area, Kern County, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 360. Turritella uvasana applinae 
fauna, Matilija Sandstone?: CSUN locality 237? 

Remarks. Four specimens were found at locality 360, and 
only a single specimen was found at locality 237. Preservation 
is fair. The pyriform specimens show the following features 
that characterize this species. There is a short spire with fine 
spiral ribs and collabral costae, the latter obsolete on the 
inflated body whorl. On the rounded shoulder area of the 
body whorl, the spiral ribs are also obsolete. There is also a 
rather thickly calloused inner lip with a fairly prominent fold 
at the base of the columella. The anterior eanal is twisted. 

The presence of specimens of S. ficus in the Turritella 
uvasana infera fauna of the Whitaker Peak area extends the 
molluscan stage range of this species into the “Capay Stage” 
proper. Previously, the lower range limit had been known to 
be uppermost “Capay” (Squires, 1984). 

Strepsidura ficus ? was mentioned by Palmer and Brann 
(1966) as possibly occurring also in middle Eocene strata 
(lower Claiborne Group) in Texas. 

Subfamily Olivinae Swainson, 1840 
Genus Ancilla Lamarck, 1799 

Type Species. By monotypy, Ancilla cinnamonea La¬ 
marck, 1801. 

Ancilla gabbi Cossmann, 1899 

Figure 60 

Ancillaria elongata Gabb, 1864:100, pi. 18, fig. 54. Hanna, 

1927:323, pi. 53, figs. 9-13. Stewart, 1927:411. 

Not Ancillaria elongata Gray, 1847a:357, pi. 1. fig. 5. 
Ancilla gabbi Cossmann, 1899:60 [new name for Ancillaria 

elongata Gabb, 1864, preoccupied]. Turner, 1938:72, pi. 

18, fig. 6. Weaver, 1943:500, pi. 95, fig. 18. 

Ancilla (Spirancilla) gabbi Cossmann. Vokes, 1936:414; 1939: 

131, pi. 18, figs. 6, 10. Squires, 1984:34, fig. 8n. 

Primary Type Material. UCMP syntypes 12521 (two spec¬ 
imens) o $ Ancillaria elongata Gabb and Ancilla gabbi Coss¬ 
mann, near San Diego, California. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. San Diego, California through 
northwestern Oregon. 

Local Occurrence. Turritella uvasana applinae fauna, Jun¬ 


cal Formation: CSUN locality 363. Turritella uvasana ap¬ 
plinae fauna, Matilija Sandstone?: CSUN locality 237. 

Remarks. Single specimens were found at each locality. 
The specimens show the charaeteristic calloused sutures and 
the single, broad region of the twisted columella with its 
closely spaced, oblique five folds. 

Vokes (1936, 1939) assigned this species to his subgenus 
Spirancilla. Wenz (1943) regarded Spirancilla as a junior 
synonym of the subgenus Ancillus Montfort, 1810. Wagner 
and Abbott (1978) regarded Ancillus as a junior synonym of 
the genus Ancilla Lamarck, 1799, and that is the usage adopt¬ 
ed for this present report. 

Genus Olivella Swainson, 1831 

Type Species. By subsequent designation (Dali, 1909), Oli- 
vellapurpurata Swainson, 1831 [=Oliva dama Mawe, 1823]. 

Olivella mathewsonii Gabb, 1864 

Figure 61 

Olivella mathewsonii Gabb, 1864:100, pi. 18, fig. 53. An¬ 
derson and Hanna, 1925:80, pi. 8, fig. 19. Stewart, 1927: 
410-41 1, pi. 29, fig. 13. Weaver, 1943:500-501, pi. 103, 
fig. 7. Givens, 1974:87. Smith, 1975:469, table 1. Squires, 

1977:table 1; 1984:34, fig. 8o. 

Primary Type Material. ANSP lectotype 4202, designated 
by Stewart (1927:411), Tejon Formation s.l., Martinez, Cal¬ 
ifornia. 

Molluscan Stage Range. Lower “Martinez” through “Te¬ 
jon.” 

Geographic Distribution. Simi Valley, southern California 
through northwestern Washington. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 359, 361, 827, 845. Turritella 
uvasana applinae fauna, Matilija Sandstone?: CSUN locality 
237. 

Remarks. Four specimens were found at locality 361. At 
the other localities, only one or two specimens were found. 
Preservation is fair to poor, but the best specimens clearly 
show near the anterior end the two columellar folds char¬ 
acteristic of this species. 

Family Volutomitridae Gray, 1854 
Genus Proximitra Finlay, 1927 

Type Species. By original designation, Vexilium rutido- 
lomum Suter, 1917. 

Proximitra ? cretacea Gabb, 1864 

Figure 62 

Mitra cretacea Gabb, 1864:103, pi. 28, fig. 214. Stewart, 
1927:406, pi. 27, figs. 9-10. 

Uromitra (?) cretacea (Gabb). Vokes, 1939:134-135, pi. 18, 
fig. 19. 
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Figures 63-80. Whitaker Peak area Eocene neogastropods. Unless otherwise noted, views are apertural. 63. Pseudopenssolax blakei praeblakei 
Vokes, 1939, internal mold, abapertural view, x 1.4, height 27 mm, width 25 mm, LACMIP hypotype 7486, CSUN loc. 808. 64. Cryptochorda 
( Cryptochorda) californica (Cooper, 1894), xl.4, height 28.5 mm, width 17 mm, LACMIP hypotype 7487, CSUN loc. 361. 65-68. Athleta 
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Dentimitra cretacea (Gabb). Cemohorsky, 1970:41; 1976: 

280, 510. 

Proximitra! cretacea (Gabb). Givens, 1974:87. Squires, 1977: 

table 1; 1984:34, fig. 8p. 

Primary Type Material. ANSP holotype 4302, Tejon For¬ 
mation s.l., Martinez, California. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Five specimens were found, and they represent 
a partial growth series, ranging in height from 3 to 10 mm. 
Preservation of this small species is good. 

Givens (1974) considered this species to be more closely 
related to Proximitra than to any other genus because of the 
presence of the prominent nodose carina on the shoulder of 
the whorls and the slightly stronger and longer second pos¬ 
terior fold on the columella. After examination of the spec¬ 
imens from locality 237, as well as 46 well-preserved spec¬ 
imens from the Llajas Formation, Simi Valley, California 
(Squires, 1984:34), Givens’ (1974) tentative assignment of 
this species to Proximitra ? seems justified. On most speci¬ 
mens from the Whitaker Peak area and the Llajas Formation, 
the second posterior fold is, indeed, slightly stronger and 
slightly longer than the first posterior fold. On some speci¬ 
mens from both locality 237 and the Llajas Formation, how¬ 
ever, the first and second posterior folds are approximately 
the same strength although the second fold is the longer of 
the two. 

According to Wenz (1943), the oldest Proximitra is Oli- 
gocene in age. If the California “Domengine Stage” speci¬ 
mens of Proximitra ? cretacea do belong to this genus, they 
would be the oldest forms of Proximitra. 

Family Tudiclidae Finlay and Marwick, 1937 
Genus Pseudoperissolax Clark, 1918 

Type Species. By original designation, Busycon! blakei 
Conrad, 1855. 

Pseudoperissolax blakei praeblakei Vokes, 1939 

Figure 63 

Not Busyconl blakei Conrad, 1855:11; 1857:332, pi. 2, fig. 

13. 


Perissolax blakei (Conrad). Gabb, 1864:92 (in part), pi. 21, 
fig. 110. 

Pseudoperissolax blakei (Conrad) (subsp.?). Stewart, 1927: 
429-430, pi. 28, fig. 1. 

Pseudoperissolax blakei praeblakei Vokes, 1939:145-146, pi. 
19, figs. 14, 22. Moore, 1968:28, pi. 12b. Givens, 1974: 
88, pi. 10, figs. 15-16. Smith, 1975:pl. 2, fig. 16. Squires, 
1984:34-35, fig. 9a. 

Primary Type Material. UCMP holotype 15799, UCMP 
paratype 15800, Arroyo Hondo Formation, UCMP locality 
1817. 

Molluscan Stage Range. Lower tw Martinez” through "Do- 
mengine.” 

Geographic Distribution. San Diego, southern California 
through central California. 

Local Occurrence. Turrit ella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 808. 

Remarks. Only a single specimen was found, and it is 
mostly an internal mold. 


Family Volutidae Rafinesque, 1815 
Subfamily Volutinae Rafinesque, 1815 
Genus Cryptochorda Morch, 1858 

Type Species. By monotypy, Buccinum stromboides 
Herrmannsen. 

Subgenus Cryptochorda s.s. 

Cryptochorda ( Cryptochorda) californica 
(Cooper, 1894) 

Figure 64 

Ancilla (Oliverato) californica Cooper, 1894:43, pi. 1, figs. 

6-11. Dickerson, 1913:264; 1914c: 115, pi. 12, figs. 4a-b. 
Oliverato californica Cooper. Dickerson, 1913:286-287, pi. 
13, figs. 4a-b. 

Caricella stormsiana Dickerson, 1913:287, pi. 13, figs. 3a-b. 
Cryptochorda californica (Cooper). Clark, 1929:pl. 4, figs. 6, 
16; pi. 9, figs. 5-6. Clark and Vokes, 1936:874, pi. 1, fig. 
5. Turner, 1938:72, pi. 18, figs. 11, 15. Vokes, 1939:139- 
140. Weaver, 1943:499, pi. 95, figs. 19, 23. Squires, 1984: 
35, fig. 9c. 


roddai new species. All parts CSUN loc. 845. 65. x2.2, height 27 mm, width 14 mm, LACMIP holotype 7488. 66. Side view, x2, height 23 
mm, width 13 mm, LACMIP paratype 7489. 67. Side view of LACMIP paratype 7489. 68. Abapertural view of LACMIP paratype 7489. 69. 
Lyria andersoni Waring, 1917, x4, height 9.5, width 5 mm, LACMIP hypotype 7490, CSUN loc. 362. 70-71. Lyrischapa lajollaensis (Hanna, 
1927). All parts x 1.3, height 27 mm, width 21 mm, LACMIP hypotype 7491, CSUN loc. 827. 70. Abapertural view. 71. Apical view. 72. 
Fusiturricula ( Crenaturricula) crenatospira (Cooper, 1894), x2.3, height 17.5 mm, height 10 mm, LACMIP hypotype 7492, CSUN loe. 237. 
73. Surculites mathewsonii (Gabb, 1864), internal mold, abapertural view, xl.5, height 28 mm, width 17 mm, LACMIP hypotype 7493, 
CSUN loc. 358. 74. Apiotoma californiana new species, x 1.5, height 35 mm, width 16 mm, LACMIP holotype 7494, CSUN loc. 360. 75. 
Pleurofusia fresnoensis (Arnold, 1910), x2.8, height 14.5 mm, width 7 mm, LACMIP hypotype 7495, CSUN loc. 362. 76-77. Eopleurotoma 
whitakerpeakcnsis new species. All parts x2.5, height 17 mm. width 8 mm, LACMIP holotype 7496, CSUN loc. 827. 77. Abapertural view. 
78. Cryptoconus cooperi (Dickerson, 1916), x2.1, height 18 mm, width 7 mm, LACMIP hypotype 7497, CSUN loc. 827. 79. Conus caleocius 
Vokes, 1939, x7, height 5 mm, width 3 mm, LACMIP hypotype 7498, CSUN loc. 828. 80. Conus remondii Gabb, 1864, abapertural view, 
x 5, height 7 mm, width 4 mm, LACMIP 7499, CSUN loe. 219. 
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Primary Type Material. CAS syntypes 8a-d (four speci¬ 
mens), Capay Formation, Sutter Buttes [=Marysville Buttes], 
Sutter County, northern California. 

Molluscan Stage Range. “Capay” through “Domengine.” 

Geographic Distribution. Simi Valley, southern California 
through southwestern Oregon. 

Local Occurrence. Turritella nvasana inf era fauna, Juncal 
Formation: CSUN localities 360, 361, 850. 

Remarks. Two specimens were found at locality 850, and 
elsewhere only single, poorly preserved specimens were found. 
The specimens are missing the thickened outer lips. The 
columellar callus is heavy in the parietal area but thin over 
the adjacent ventral surface. 

Subfamily Athletinae Pilsbry and Olsson, 1954 
Genus Athletci Conrad, 1853 

Type Species. By subsequent designation (Dali, 1890), Vo- 
luta rarispina Lamarck, 1811. 

At Met a roddai new species 

Figures 65-68 

Diagnosis. Generic assignment based on the strombiform 
shape (unusual but present in this subfamily), posterior notch, 
row of nodes along whorl shoulder, thickened columella, and 
five columellar folds. Specific assignment based on the ex¬ 
tensive, thick, parietal callus along body whorl ventral sur¬ 
face, a strongly tabulate shoulder on the penultimate whorl, 
and small, mostly equal-sized columellar folds. 

Athleta roddai new species is most similar to Athleta tuo- 
meyi Conrad (1853:449; 1860:298, pi. 47, fig. 35; Cossmann, 
1899:pl. 5, fig. 5; Palmer, 1937:373-374, pi. 58, fig. 11: Gard¬ 
ner, 1945:228, pi. 12, figs. 10-12; Fisher, Rodda, and Die¬ 
trich, 1964:47-53, pi. 8, figs. 5, 6; Dockery, 1980:115-116, 
pi. 2, figs. 7a, b) from upper Paleocene through lower Eocene 
strata, Atlantic and Gulf coastal plains. Maldonado-Koerdell 
(1950) also tentatively reported A. tuomeyi from Eocene strata 
in Chiapas, Mexico. Athleta roddai differs from A. tuomeyi 
in the following features: presence of a strongly tabulate 
shoulder on the penultimate whorl, no subsutural ridge on 
spire whorls, nodes on the body whorl shoulder rather than 
pointed spines, less persistent collabral swellings anterior to 
nodes on shoulder of body whorl, fewer and less pronounced 
spiral ribs on base of body whorl, and a more prominent 
posterior notch. The columellar folds are also closer together, 
more equal-sized, and smaller than those of A. tuomeyi. In 
addition, the parietal callus is not as extreme and does not 
spread from the parietal region to cover most of the spire as 
happens in many specimens of A. tuomeyi. It is important 
to mention, however, the degree of callosity in A. tuomeyi is 
variable (Fisher, Rodda, and Dietrich, 1964). 

Description. Shell small, thick, strombiform (but lacking 
strombid notch), with four angulate whorls. Spire about one- 
fourth to one-third the height of the shell. Protoconch miss¬ 
ing. Spire whorls with ten collabral costae that extend from 
suture to suture. On penultimate whorl, collabral costae de¬ 
velop nodes on the strongly tabulate whorl shoulder. Sutural 


ramp on penultimate whorl with five closely spaced spiral 
riblets, also present on sutural ramp of early portion of body 
whorl. Sides of penultimate whorl obscured somewhat by 
parietal callus deposited during formation of the penultimate 
whorl. Body whorl with five to six nodes on shoulder; earlier 
whorls concealed by a thick parietal callus that extends to 
base of body whorl, thinning anteriorly. Collabral swellings 
associated with the body whorl nodes continue a short dis¬ 
tance anteriorly. Neck area with about five spiral riblets, 
accentuated anteriorly. 

Aperture narrow with a posterior notch. Middle portion 
of columella slightly indented. Immediately anterior to this 
indentation are four to five, closely spaced small folds. The 
anteriormost fold is the most prominent. Outer lip thickened. 
Anterior canal region missing. Holotype height (nearly com¬ 
plete) 27 mm, width (complete) 14 mm. 

Primary Type Material. LACMIP holotype 7488, LAC- 
MIP paratype 7489, Juncal Formation, CSUN locality 845. 

Molluscan Stage Range. “Capay Stage.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turritella nvasana inf era fauna, Juncal 
Formation: CSUN locality 845. 

Remarks. Four nearly complete and three fragmental spec¬ 
imens were found. The nearly complete specimens range in 
height from 19 to 27 mm. 

Athleta normally does not have extensive, thick parietal 
callus deposits. Only certain species do, and Darragh (1971) 
cited seven examples, ranging in age from early Eocene 
through early Miocene. Two of the best examples are the late 
Paleocene through early Eocene A. tuomeyi , which A. roddai 
new species most closely resembles, and the early Miocene 
A. rarispina (Lamarck), the type species of Athleta. 

Athleta is a common genus of the Eocene in the Atlantic 
and Gulf coastal plains (Fisher, Rodda, and Dietrich, 1964; 
Rodda and Fisher, 1964), as well as in the anglo-Paris Basin 
(Cossmann and Pissarro, 1910-1913; British Museum of 
Natural History, 1975). According to Davies (1975), the ge¬ 
nus originated in Pakistan where it has been found in the 
Upper Ranikot beds, assigned an early Eocene age by Hasson 
(1985). Fisher, Rodda, and Dietrich (1964), however, re¬ 
ported Athleta tuomeyi from the upper Paleocene and lower 
Eocene Wilcox Group of Louisiana, and Givens (1986, pers. 
commun.) has collected A tuomeyi from the upper Paleocene 
(Thanetian) Bells Landing Marl Member of the Tuscahoma 
Sand, Alabama. Darragh (1971), furthermore, reported the 
presence of Athleta in upper Paleocene strata of Victoria, 
Australia. Until recently, species have been reported (Fisher, 
Rodda, and Dietrich, 1964) from strata as young as the Bur- 
digalian (early Miocene) of the Aquitaine Basin, France. Dar¬ 
ragh (1971), however, reported the occurrence of a single 
living species of Athleta (Ternivoluta ) in southeastern Aus¬ 
tralia. 

In addition to Athleta roddai new species, there is only one 
other West Coast species assignable to Athleta; namely, Vo- 
luta lawsoni Dickerson (1913:284, pi. 12, figs. 5a-c) from 
lower Eocene strata, Sutter Buttes [=Marysville Buttes], 
northern California. Stewart (1927:408) assigned Dickerson’s 
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speeies to Volutocorbis ( Volutospina). An examination of the 
holotype of Dickerson’s species confirmed Stewart’s assign¬ 
ment of this species to Volutospina based on the following 
morphological features: presence of a ribbed stage followed 
by a cancellate stage on the protoconch, tabulate nature of 
the shoulder, spinose nature of the nodes on the shoulder, 
and strong collabral costae on the posterior half of the body 
whorl. Dickerson’s species, however, does not have the sub- 
sutural spiny ridge that is usually a common characteristic 
of Volutospina according to Fisher, Rodda, and Dietrich 
(1964). Dickerson’s species also does not have the cancellate 
sculpture that is usually a distinguishing feature of Voluto¬ 
corbis. Darragh (1971), however, reported that there is a 
gradation in morphology among Volutocorbis, Volutospina, 
and Athleta. He considered Volutocorbis and Volutospina as 
synonyms of Athleta. Athleta roddai new species and A. law - 
soni (Dickerson), therefore, are the only known species of 
this genus on the West Coast. Anderson (1928) described 
Athleta ( Volutospina ) caracoli from Eocene strata of Colom¬ 
bia, South America, but Clark and Durham (1946) assigned 
the species to Morum ( Herculea ). 

Etymology. The species is named for Peter U. Rodda in 
recognition for his research on Athleta. 

Subfamily Lyriinae Pilsbry and Olsson, 1954 
Genus Lyria Gray, 1847b 

Type Species. By original designation, Voluta nucleus La¬ 
marck, 1811. 


Lyria andersoni Waring, 1917 

Figure 69 

Cancellaria irelaniana Cooper. Arnold, 1910:52, pi. 4, fig. 
22. [Misidentification.] 

Lyria andersoni Waring, 1917:97, pi. 15, fig. 12. Clark, 1929: 
pi. 9, figs. 7-8. Clark and Vokes, 1936:876, pi. 1, fig. 17. 
Turner, 1938:73, pi. 18, fig. 5. Vokes, 1939:136, pi. 18, 
figs. 22, 24. Hanna and Hertlein, 1941:170, fig. 62-21. 
Squires, 1984:35, pi. 9d. 

Primary Type Material. SU holotype 195, SU paratype 
196, Llajas Formation, SU locality 2696. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Simi Valley, southern California 
through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 360, 362, 807?, 814, 827, 
845. 

Remarks. Less than five specimens were found at each 
locality, and preservation is fair. Previously, this species had 
not been reported, with certainty, as ranging into the “Capay 
Stage.” Turner (1938) reported L. andersoni from the upper 
Umpqua Formation (Glide section), which he considered as 
probably equivalent to the “Capay Stage.” 


Subfamily Fulgorarinae Pilsbry and Olsson, 1954 
Genus Lyrischapa Aldrich, 1911 

Type Species. By monotypy, Lyrischapa harrisi Aldrich, 
191 1. 

Lyrischapa lajollaensis (Hanna, 1927) 
Figures 70, 71 

Pejonia lajollaensis Hanna, 1927:320, pi. 52, figs. 1-2. 
Volutospira {Pejonia) lajollaensis (Hanna). Clark, 1929, pi. 

9, figs. 11-12. 

Volutocristata lajollaensis (Hanna). Gardner and Bowles, 

1934:246, fig. 13. Hanna and Hertlein, 1941 :fig. 62-29. 

Givens, 1974:88. 

Lyrischapa lajollaensis (Hanna). Givens, 1979:124-126, pi. 

3, figs. 1-2; pi. 4, figs. 1-3. Givens and Kennedy, 1979: 

table 1. Squires, 1984:36, fig. 9e. 

Primary Type Material. Holotype lost, UCMP neotype 
14634 designated by Givens (1979), Ardath Shale, UCMP 
locality 5062. 

Molluscan Stage Range. “Capay” through “Domengine.” 

Geographic Distribution. San Diego through Pine Moun¬ 
tain area, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 802, 810, 827, 833, 
837. 

Remarks. At all the localities, except 827, only one or two 
specimens were found. Preservation is fair. At locality 827 
four specimens were found. As noted by Givens (1979), each 
whorl of the adult part of the shell of this species typically 
envelops the preceding whorl up to the shoulder so that only 
the tips of the peripheral spines are exposed. At locality 827, 
one of the specimens shows some variation in this respect, 
as the entire peripheral spines are exposed and not just the 
tips. In general, the tips of the peripheral spines on all the 
Whitaker Peak specimens are robust. 

Previously, this species had not been reported as ranging 
into the “Capay Stage.” Its presence there also extends the 
age range of the genus into the early Eocene. Previously, the 
earliest record of the genus was reported as middle Eocene 
(Givens, 1979). 

Superfamily Conacea 
Family Turridae Swainson, 1840 
Subfamily Turriculinae Powell, 1942 
Genus Fusitunicula Woodring, 1928 

Type Species. By original designation. Turns (Surcula) 
fusinella. 

Subgenus Crenatxirricula Vokes, 1939 

Type Species. By original designation, Surcula ere- 
natospira Cooper, 1894. 
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Fusiturricula ( Crenaturricula ) crenatospira 
(Cooper, 1894) 

Figure 72 

Surcula crenatospira Cooper, 1894:39, pi. 1, figs. 2-4. Dick¬ 
erson, 1913:278, pi. 11, fig. 4. 

Fusiturricula ( Crenaturricula) crenatospira (Cooper). Vokes, 
1939:114-115, pi. 17, figs. 4-5. Powell, 1966:pl. 2, fig. 14. 
Squires, 1984:36-37, fig. 9h. 

Nekewis io (G abb). Squires, 1977:table 1. [Misidentification.] 

Primary Type Material. CAS syntypes 9a, b (two speci¬ 
mens), Capay Formation, UCMP locality 1853. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Simi Valley, southern California 
through Sutter Buttes [^Marysville Buttes], northern Cali¬ 
fornia. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 359. Turritella uvasana applinae 
fauna, Matilija Sandstone?: CSUN locality 237. 

Remarks. Two specimens were found at locality 359, and 
only one specimen was found at locality 237. The latter spec¬ 
imen was originally identified by Squires (1977) as Nekewis 
io. 

Fusiturricula ( Crenaturricula ) crenatospira is character¬ 
ized by the presence of collabral costae anterior to the nodes 
on the spire and the body whorl. 

Genus Surculites Conrad, 1865 

Type Species. By monotypy, Surcula ( Surculites ) annosus 
Conrad, 1865. 

Surculites mathewsonii (Gabb, 1864) 

Figure 73 

Fusus mathewsonii Gabb, 1864:83, pi. 18, fig. 33. Dickerson, 
1914d:pl. 16, fig. 2. 

Bela clathra Gabb, 1869:152, pi. 26, fig. 31. 

IPleurotoma decipiens Cooper, 1894:40, pi. 2, fig. 32. 
Potamidesl davisiana Cooper, 1894:44, pi. 1, fig. 13. 
Surcula davisiana (Cooper). Dickerson, 1913:279, pi. 12, figs. 
6a-b. 

Surcula(?) sp. Waring, 1917:pl. 15, fig. 16. 

Surcula decipiens (Cooper). Hanna, 1927:324, pi. 54, figs. 

6 , 8 . 

Surculites mathewsonii (Gabb). Stewart, 1927:420-421, pi. 
26, figs. 12-14. Clark, 1929:pl. 9, figs. 3-4. Turner, 1938: 
69-70, pi. 17, figs. 6, 10. Vokes, 1939:123, pi. 17, figs. 8, 
19. Weaver, 1943:526, pi. 97, figs. 24, 29; pi. 98, figs. 1, 
5; 1953:29. Givens, 1974:90, pi. 11, figs. 5, 7. Zinsmeister, 
1974:164, pi. 17, fig. 6; 1983a:table 1. Squires, 1977:table 
1; 1984:37, fig. 9j. Givens and Kennedy, 1979:87, tables 
L 3. 

“ Surculites ” mathewsonii (Gabb). Smith, 1975:pl. 2, fig. 15. 

Primary Type Material. ANSP lectotype 4180, designated 
by Stewart (1927:420), Tejon Formation s.l., near Martinez, 
California. 


Molluscan Stage Range. Lower “Martinez” through 
“Transition.” 

Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 358. Turritella uvasana applinae 
fauna, Matilija Sandstone?: CSUN locality 219. 

Remarks. Single specimens were found at each locality, 
and they are internal molds. 

Genus Apiotoma Cossmann, 1889 

Type Species. By original designation, Pleurotomapirulata 
Deshayes, 1834. 

Apiotoma californiana new species 

Figure 74 

Diagnosis. Genus assignment based on medium, elongate- 
fusiform shell with a tall spire, whorls angulate above middle 
portion, ramp area sunken, and weak spiral sculpture. Spe¬ 
cific assignment based on whorls strongly angulate, anterior 
half of whorls nearly straight-sided, whorls covered with spi¬ 
ral threads (strongest in area between suture and shoulder). 

Apiotoma californiana new species is similar to Apiotoma 
pirulata (Deshayes, 1834:449, pi. 66, figs. 1-3; Cossmann 
and Pissarro, 1910— 1913:pi. 51, fig. 223 bis 19;Wenz, 1943: 
fig. 3914; Powell, 1966:36, pi. 3, fig. 23), the type species, 
from lower and middle Eocene strata (Cuisian Substage and 
Lutetian Stage) of the Paris Basin, France. Apiotoma cali¬ 
forniana differs from examined specimens of A. pirulata in 
the following features: larger, more angulate whorls, spiral 
sculpture much less prominent (especially anterior to the 
shoulder), shoulder slope more sunken, absence of any ten¬ 
dency for weak collabral sculpture, and absence of weak can- 
cellate sculpture. 

Apiotoma californiana new species differs from A. ander- 
soni (Dickerson, 1914d: 149, pi. 16, fig. 11; Zinsmeister, 1974: 
164-165, pi. 17, figs. 1-4) from upper Paleocene strata in 
California and the only other species of this genus on the 
West Coast in the following features: lack of nodes on the 
angulation and no spiral ribbing that alternates in size on the 
body whorl. 

Description. Shell medium, elongate-fusiform, with three 
and one-half whorls. Uppermost spire whorls missing. Tel- 
eoconch whorls strongly angulate just posterior to middle 
portion. Thickened spiral cord along suture. Ramp area sunk¬ 
en and covered with about five weak spiral ribs that can have 
secondary ribs in between anteriorly. Ramp area also with 
broadly arcuate growth lines. Angulate shoulder with weak 
spiral ribs. Anterior half of whorls nearly straight-sided and 
covered with numerous and closely spaced, very weak spiral 
ribs. Ribbing tends to become somewhat obsolete along base 
of body whorl. 

Aperture narrow. Inner lip smooth. Outer lip broken and 
posterior notch area not preserved although the broadly ar¬ 
cuate growth lines clearly show the posterior notch shape. 
Anterior end of body whorl broken. Holotype height (incom¬ 
plete) 35 mm, width (complete) 16 mm. 
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Primary Type Material. LACMIP holotype 7494, Juncal 
Formation, CSUN locality 360. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Tnrritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 360. 

Remarks. Only a single specimen was found, and preser¬ 
vation is fair. 

Apiotoma ranges from late Palcocene through Recent 
(Cossmann and Pissarro, 1909; Dickerson, 1914d; Powell, 
1966; Davies, 1975; Zinsmeister, 1974, 1983a). One late 
Paleocene species, A. andersoni (Dickerson), has been found 
in California. This species is the earliest reported species of 
this genus in the Western Hemisphere. It is present in the 
“Martinez Stage” Santa Susana Formation, Simi Hills, 
southern California (Zinsmeister, 1974, 1983a) and in “Mar- 
tinez”-age strata in the San Francisco region (Dickerson, 
1914d). Apiotoma californiana new species is the first re¬ 
ported Eocene species of this genus in the Western Hemi¬ 
sphere. Two earliest Eocene species have been found in Pa¬ 
kistan (Davies, 1975; Hasson, 1985), one early and middle 
Eocene species (the type species) has been found in the Paris 
Basin, several Oligocene and Miocene species have been found 
in southeastern Australia, several Miocene species have been 
found in Java, and one Recent species has been found in the 
Philippines (Powell, 1966). 

Powell (1966) stated that the whorls are only weakly an- 
gulate in Apiotoma , but in the figures given by Cossmann 
and Pissarro (1910-1913) for the type species, the whorls are 
rather strongly angulate. 

Etymology. The species is named for the state of California. 

Genus Pleurofusia Gregorio, 1890 

Type Species. By original designation, Pleurotoma ( Pleu¬ 
rofusia) longirostropis Gregorio, 1890. 

Pleurofusia fresnoensis (Arnold, 1910) 

Figure 75 

Pleurotoma fresnoensis Arnold, 1910:53, pi. 4, fig. 23. 
Surcnla clarki Dickerson, 1913:278, pi. 11, fig. 3. 

Surcula lindavistaensis Hanna, 1927:325-326, pi. 56, figs. 3, 

7-8. 

Pleurofusia fresnoensis (Arnold). Vokes, 1939:1 17-1 18, pi. 

17, tigs. 15-16. Givens, 1974:90, pi. 11, fig. 9. Givens and 

Kennedy, 1979:95, tables 1, 3. Squires, 1984:36, fig. 9g. 

Primary Type Material. USNM holotype 165631, Do- 
mengine Formation, USGS locality 4619. 

Molluscan Stage Range. “Capay” through “Transition.” 

Geographic Distribution. San Diego through central Cal¬ 
ifornia. 

Local Occurrence. Tnrritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 362. Tnrritella uvasana applinae 
fauna, Matilija Sandstone?: CSUN locality 237. 

Remarks. Only a single specimen was found at locality 
362, and two specimens were found at locality 237. Preser¬ 


vation is fair, but the anterior canal is missing in all the 
specimens. The specimens show the characteristic ornamen¬ 
tation of this species; namely, sharply angulated whorls with 
swollen nodes crossed by two strong spiral ribs. 

Keen and Bentson (1944) assigned Surcula lindavistaensis 
to Pleurofusia lindavistaensis. Givens and Kennedy (1979) 
regarded Pleurofusia fresnoensis to be synonymous with Sur¬ 
cula lindavistaensis. 

Subfamily Turrinae Powell, 1942 
Genus Eopleurotoma Cossmann, 1889 

Type Species. By original designation, Pleurotoma mul¬ 
ticost at a Deshayes, 1834. 

Eopleurotoma whitakerpeakensis new species 

Figures 76, 77 

Diagnosis. Generic assignment based on fusiform shape, 
straight columella, U-shaped growth lines on ramp area, and 
collabral costae noded posteriorly. Specific assignment based 
on the seven collabral costae and numerous spiral ribs an¬ 
terior to the strongly angulate shoulder. 

Eopleurotoma whitakerpeakensis new species is similar to 
Pleurotoma ( Eopleurotoma ?) amplubola Cossmann and Pis¬ 
sarro (1909:14, pi. 1, figs. 33-35; Powell, 1969:303, pi. 236, 
figs. 2, 3) from the Upper Ranikot strata, Pakistan. According 
to Hasson (1985), these strata are assignable to an early Eocene 
age. Eopleurotoma whitakerpeakensis differs from P. (E.7) 
amplubola in the following features: more angulate whorls, 
collabral costae less swollen, absence of a suprasutural fold 
(preservation may be responsible for this), and absence of 
spiral ribs on ramp between suture and shoulder. 

Eopleurotoma ? traski Vokes (1939:1 16-117, pi. 17, fig. 9) 
is the only other reported species of Eopleurotoma (albeit a 
questionable assignment) from the West Coast Tertiary, and 
it is from middle Eocene strata near Coalinga, central Cali¬ 
fornia. Eopleurotoma whitakerpeakensis new species differs 
from E.l traski in the following features: shoulder nearer the 
suture and more strongly angulated, much less sloping ramp 
area, absence of spiral ribs on ramp, seven rather than nine 
collabral costae on the whorls, much stronger nodes on the 
body whorl, and more uniform strength spiral ribbing on the 
whorls. The presence of a well-developed siphonal fasciole 
on E.7 traski indicates assignment to another genus because 
according to Davies (1975) Eopleurotoma has no siphonal 
fasciole. 

Description. Shell small, fusiform. Upper spire missing. 
Three and one-half strongly angulate whorls. Slightly concave 
ramp area between suture and shoulder essentially smooth 
except for U-shaped growth lines and very faint spiral threads. 
Angulate shoulder with seven noded, swollen collabral costae 
that extend anteriorly to next suture. Nodes and collabral 
costae tend to become obsolete on body whorl. Numerous 
spiral ribs anterior to the shoulder on all whorls and on neck 
area. These spiral ribs are slightly finer and more closely 
spaced along the noded area of the shoulder. 

Aperture narrow. Inner lip smooth. Outer lip broken and 
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posterior notch area not preserved although the U-shaped 
growth lines clearly show the posterior notch shape. Holotype 
height (incomplete) 17 mm, width (complete) 8 mm. 

Primary Type Material. LACM1P holotype 7496, Juncal 
Formation, CSUN locality 827. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 827. 

Remarks. Only two specimens were found and both are 
incomplete. Preservation is good. 

The earliest known species of Eopleurotoma is from the 
Upper Ranikot strata, Pakistan (Davies, 1975). According 
to Hasson (1985), these strata are assignable to an early Eocene 
age. The geologic range of Eopleurotoma is from early Eocene 
into the 01igocene(Wenz, 1943; Powell, 1966; Davies, 1975). 
It is common in the Paris Basin, France, Eocene and is fairly 
common in the southeastern United States Eocene. Two 
species, which are much less angulate than E. whitakerpeak- 
ensis, have been reported from the upper Eocene Talara For¬ 
mation of northern Peru (Olsson, 1930:29-30; Powell, 1966: 
45). Eopleurotoma u 7? it a kerpea ken sis is the only species in 
the West Coast Tertiary that seems to actually belong to this 
genus. The morphologic variation within Eopleurotoma is 
considerable. Strongly angulate species arc the exception rather 
than the norm, and it is certainly possible that with future 
taxonomic work, E . whitakerpeakensis may be transferred 
to another turrid genus. According to Davies (1975), there 
should be a row of crenulations on a posterior sutural thread 
in Eopleurotoma. This feature is apparently absent on E. 
whitakerpeakensis. More taxonomic work is needed to es¬ 
tablish if this sutural thread is a constant generic character¬ 
istic. 

Etymology. The species is named for Whitaker Peak in the 
study area. 

Subfamily Cryptoconinae Wenz, 1943 
Genus Cryptoconus Koenen, 1867 

Type Species. By subsequent designation (Cossmann, 1889), 
Pleurotoma filosa Lamarck. 

Cryptoconns cooperi (Dickerson, 1916) 

Figure 78 

Drillia cooperi Dickerson, 1916:491, pi. 40, figs. 6a-b. 
Cryptoconus injucundus Hanna, 1924:164. 

Turricula? cooperi (Dickerson). Clark and Woodford, 1927: 

109, figs. 8-10. 

Cryptoconus cooperi (Dickerson). Clark, 1929:pl. 5, fig. 3. 

Clark and Vokes, 1936:875, pi. 1, fig. 13. Turner, 1938: 

table 8. Vokes, 1939:124, pi. 17, fig. 17. 

Primary Type Material. UCMP holotype 11824, UCMP 
paratype 1 1825, lower Eocene strata, UCMP locality 1853. 

Molluscan Stage Range. “Meganos” through “Domen- 
gine.” 


Geographic Distribution. Whitaker Peak area, southern 
California through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 802?, 827, 845. 

Remarks. Eight adult specimens were found at locality 827. 
Preservation is fair to good. The upper spire regions are 
poorly preserved, however. Only one or two poorly preserved 
specimens were found at the other localities. 

This small species is characterized by a slender fusiform 
shell with a moderately long anterior canal, a smooth colu¬ 
mella, and a posterior notch that produces an anal band 
posteriorly on the rounded whorls. In well-preserved speci¬ 
mens, the shell surface is completely covered with fine to 
coarse spiral ribs. Some of the poorly preserved specimens 
at locality 827 have only three or so spiral ribs just anterior 
to the posterior anal band on the otherwise smooth spire 
whorls, as do some of the hypotypes illustrated by other 
workers; namely, UCMP hypotypes 31264 and 31265 (Clark 
and Woodford, 1927:pl. 19, figs. 8, 9, respectively) and UCMP 
hypotype 15780 (Clark and Vokes, 1936:pl. 1, fig. 13). UCMP 
hypotype 31273 (Clark and Woodford, 1927:pl. 19, fig. 10) 
and the holotype of C. cooperi have spiral ribbing over the 
entire shell surface. 

Hanna (1924) renamed Drillia cooperi Dickerson because 
he believed that the name was preoccupied by Arnold’s (1903: 
203, pi. 7, fig. 3) Pleurotoma (Dolichototna) cooperi. Vokes 
(1939) assigned Arnold’s species to genus Megasurcula, 
thereby avoiding the need to rename Dickerson’s species. 
Hanna’s (1924) use of Cryptoconus, however, was retained 
by later workers. Clark and Woodford (1927) questionably 
referred the species to Turricula, but such an assignment is 
not suitable as the whorls of a typical Turricula are angulated. 

Cossmann and Pissarro (1910—1913:pl. 49) illustrated 20 
species of Cryptoconus from Paris Basin, France, Eocene 
strata. Many of these species are closely allied to C. cooperi, 
but C. priscus (Cossmann and Pissarro, 1910—1913:pl. 49, 
fig. 216b) from middle and upper Eocene strata (Lutetian 
and Bartonian stages) of the Paris Basin seems to be most 
closely allied, especially in terms of the anal band and the 
presence of ribbing over the entire shell surface. Clark and 
Vokes (1936:pl. 1, figs. 13, 14) also recognized this close 
similarity, and according to them, C. cooperi differs from C. 
priscus in that the whorls of the California species are some¬ 
what more inflated and the anterior canal is slightly more 
sharply delineated from the rest of the shell. 

Family Conidae Rafinesque, 1815 
Genus Conus Linne, 1758 

Type Species. By subsequent designation (Children, 1823), 
Conus marmoreus Linne, 1758. 

Conus caleocius Vokes, 1939 

Figure 79 

Conus caleocius Vokes, 1939:127-129, pi. 18, figs, 1, 7. 

Squires, 1984:39, fig. 9m. 
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Primary Type Material. UCMP holotype 15785, Llajas 
Formation, UCMP locality 3310. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. TurriteUa uvasana applinae fauna, Jun- 
cal Formation: CSUN locality 828. 

Remarks. Only a single specimen was found. Preservation 
is good. This species is characterized by the presence of strong 
spiral ribs over the entire body whorl, 13 to 14 nodes on the 
shoulder of the body whorl, and a row of small nodes im¬ 
mediately anterior to the suture. 

Conus remondii Gabb, 1864 

Figure 80 

Conus remondii Gabb, 1864:122, pi. 20, fig. 79. Waring, 

1917:pl. 15, fig. 4. Hanna, 1927:328, pi. 56, figs. 4-5, 15- 

16. Stewart, 1927:414-415, pi. 29, fig. 15. Clark, 1929:pl. 

10, fig. 16; pi. 13, fig. 13. Squires, 1977:table 1. 

IConus remondii Gabb. Anderson and Hanna, 1925:100- 

101, pi. 8, fig. 7. 

Primary Type Material. ANSP lectotype 4237, designated 
by Stewart (1927:414), Tejon Formation s.l., Grapevine Can¬ 
yon, Kern County, California. 

Molluscan Stage Range. “Capay” through “Domengine.” 

Geographic Distribution. San Diego through central Cal¬ 
ifornia. 

Local Occurrence. TurriteUa uvasana inf era fauna, Juncal 
Formation: CSUN localities 358, 359. TurriteUa uvasana 
applinae fauna, Juncal Formation: CSUN localities 363, 828. 
TurriteUa uvasana applinae fauna, Matilija Sandstone?: CSUN 
localities 219, 231. 

Remarks. At most of the localities five specimens were 
found, except at localities 358, 359, and 231, where single 
specimens were found. Preservation is fair to good. This 
species is characterized by the presence of about 22 nodes 
on the shoulder of the body whorl and strong spiral ribs on 
the anterior portion of the body whorl. Previously, this species 
had not been reported as ranging into the “Capay Stage.” 

Conus hornii piruensis new subspecies 

Figures 81, 82 

Diagnosis. Generic assignment based on inverted conical 
shape and high aperture with parallel sides. Specific assign¬ 
ment based on moderately high spire, angulate body whorl, 
and spire whorls concave with a few spiral ribs. Subspecific 
assignment based on numerous spiral ribs in concave portion 
of body whorl posterior to unnoded angulate shoulder. 

Conus hornii piruensis new subspecies is most similar to 
Conns hornii umpquaensis Turner (1938:69, pi. 15, figs. 1, 
2; Vokes, 1939:127, pi. 18, fig. 2; Weaver, 1943:510-51 1, 
pi. 96, fig. 18; Stewart, 1946:pl. 11, fig. 6; Givens and Ken¬ 
nedy, 1979:87, tables 1, 3; Squires, 1984:39, fig. 9n) from 
middle Eocene strata (“Domengine” through “Transition” 
“Stages”), San Diego, California through southwestern Ore¬ 
gon. Conus hornii piruensis differs from C. hornii umpquaen¬ 


sis in having spiral ribs over the entire shell surface rather 
than only on the anterior portion of the body whorl. 

Conus hornii piruensis new subspecies is similar to Conus 
submonilifer Anderson and Hanna (1925:99-100, pi. 8, fig. 
6) from upper Eocene (“Tejon Stage”) strata, Kern County, 
southern California. Conus hornii piruensis differs from C. 
submonilifer in the following features: spiral ribs over the 
entire shell surface rather than only on the body whorl, con¬ 
cave-sided spire whorls rather than almost straight-sided, 
and no traces of nodes on the shoulder of the whorls. 

Conns hornii piruensis new subspecies is somewhat similar 
to Conus hornii Gabb (1864:122, pi. 29, fig. 226; Dickerson, 
1915:pl. 11, figs. 9a-c; Anderson and Hanna, 1925:99; Stew¬ 
art, 1927:415, pi. 29, fig. 16; Givens, 1974:92, pi. 10, fig. 12) 
from upper Eocene (“Tejon Stage”) strata, central Transverse 
Ranges, southern California. Conus hornii piruensis differs 
from C. hornii in the following features: slightly higher spire 
(one-third rather than one-fifth of shell height), spiral ribs 
over entire shell surface, numerous spiral ribs rather than 
only a few in concave portion of body whorl posterior to 
shoulder, and absence of fine groove just posterior to the 
body whorl shoulder. 

Conus hornii piruensis new subspecies superficially resem¬ 
bles Conus weaveri Dickerson (1915:74-75, pi. 11, fig. 10; 
Anderson and Hanna, 1925:101-102; Weaver, 1943:512, pi. 
96, fig. 26) from the upper Eocene Cowlitz Formation, south¬ 
western Washington. Conus hornii piruensis differs from C. 
weaveri in the following features: narrower shell, higher spire, 
seven rather than three or four fine spiral ribs posterior to 
penultimate whorl shoulder, nine rather than five fine spiral 
ribs posterior to body whorl shoulder, less concave in area 
between suture and whorl shoulder, absence of nodes on spire 
whorls or on adapical half of body whorl shoulder, and stronger 
spiral ribs on middle portion of body whorl. Contrary to 
Dickerson’s (1915) description, the holotype of C. weaveri is 
noded, with nodes on the shoulder (i.e., small nodes starting 
on the adapical half of body whorl shoulder and increasing 
in size toward the spire apex). 

Description. Shell small, biconical, seven to eight whorls, 
impressed sutures, moderately high spire, approximately one- 
third of shell height. Protoconch missing. Spire whorls con¬ 
cave, lowermost portion of whorls angulate and slightly bead¬ 
ed in upper spire whorls. Upper spire whorls with about three 
fine spiral ribs, penultimate whorl with four fine spiral ribs 
on posterior half and three very fine spiral lirae on anterior 
half. Body whorl concave posterior to angulate shoulder, with 
five fine spiral ribs on posterior half of concavity and four 
very fine spiral threads on anterior half. Body whorl flat¬ 
sided anterior to shoulder and covered by numerous well- 
incised spiral ribs that become stronger and more closely 
spaced anteriorly. 

Aperture long and narrow. Inner lip obscured by matrix. 
Holotype height (complete) 14 mm, width (complete) 8 mm. 

Primary Type Material. LACMIP holotype 7500, Matilija 
Sandstone?, CSUN locality 237. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 
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Figures 81-99. Whitaker Peak area Eocene neogastropods, cephalaspids, and bivalves. Figs. 81-82. Neogastropods. 81-82. Conus hornu 
piruensis new subspecies. All parts LACMIP holotype 7500, CSUN loc. 237. 81. Apertural view, x2.5, height 14 mm, width 8 mm. 82. Apex 
tilted to show spire ornamentation, x4.5, width 8 mm. Figs. 83-85. Cephalaspids. 83. Cylichnina tantilla (Anderson and Hanna, 1925), 
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Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Twelve specimens were found, ranging in height 
from 7 to 22.5 mm. Preservation is good, but all specimens 
have been affected by weathering. In some of the more weath¬ 
ered specimens, the very fine spiral lirae have been obliter¬ 
ated. 

Etymology. The species is named for Piru Creek, southern 
California. 

Subclass Euthyneura 
Order Cephalaspidea 
Superfamily Cylichnacea 
Family Cylichnidae A. Adams, 1850 
Genus Cylichnina Monterosato, 1884 

Type Species. By original designation, Bulla umbilicata 
Montagu, 1803. 

Cylichnina tantilla (Anderson and Hanna, 1925) 

Figure 83 

Cylichnella tantilla Anderson and Hanna, 1925:140, pi. 7, 
figs. 4, 8-9. 

Cylichnina tantilla (Anderson and Hanna). Stewart, 1927: 
439-441, pi. 27, figs. 2-4; 1946:pl. 11, fig. 11. Turner, 
1938:67-68, pi. 20, figs. 9-10. Vokes, 1939:110, pi. 16, 
figs. 28, 33, 39. Weaver, 1943:548-549, pi. 100, figs. 10- 
12, 14-15. Givens, 1974:93. Squires, 1977:table 1; 1983b, 
fig. 9a; 1984:40, fig. 9p. 

Primary Type Material. CAS holotype 958, CAS paratypes 
959 and 960, Tejon Formation, CAS locality 711. 
Molluscan Stage Range. “Capay” through '‘Tejon.” 
Geographic Distribution. Simi Valley, southern California 
through western Washington. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 360, 361. 364, 802, 
805, 807, 827, 830, 831, 832, 835, 841, 845, 846. Turritella 


uvasana applinae fauna, Juncal Formation: CSUN localities 
363, 828. Turritella uvasana applinae fauna, Matilija Sand¬ 
stone?: CSUN localities 219, 231, 232?, 237. 

Remarks. At most localities less than three specimens were 
found. At locality 802 in the Turritella uvasana infera fauna 
and localities 219, 237, and 363 in the Turritella uvasana 
applinae fauna, about 16 specimens were found, and they 
constitute growth series. Preservation is fair at all localities, 
but the spiral ribbing in about half of the specimens is not 
well preserved. 

Although it was reported that this species is confined to 
the “Domengine Stage” (Squires, 1984), it also occurs in the 
“Capay Stage” (Givens, 1974) as further indicated by its 
presence in the Turritella uvasana infera fauna in the Whit¬ 
aker Peak area. 

Genus Scaphander Montfort, 1810 

Type Species. By original designation, Bulla lignaria Linne, 
1767. 

Subgenus Mirascopha Stewart, 1927 

Type Species. By original designation, Cylichna costata 
Gabb, 1864. 

Scaphander (Mirascapha) costatus (Gabb, 1864) 

Figure 84 

Cylichna costata Gabb, 1864:143-144, pi. 21, fig. 107. Ar¬ 
nold, 1907:pl. 39, fig. 10. Zinsmeister, 1974:170-171, pi. 
12, figs. 20-22. 

Scaphander costata (Gabb). Hanna, 1927:329, pi. 57, figs. 
2-3, 5. 

Scaphander {Mirascapha) costatus (Gabb). Stewart, 1927: 
437-438, pi. 27, fig. 5. Turner, 1938:67, pi. 17, fig. 16. 
Vokes, 1939:109, pi. 16, figs. 29, 35. Moore, 1968:28, pi. 
12c. Givens, 1974:93-94. Squires, 1984:40, fig. 9q. 
Scaphander costatus (Gabb). Weaver, 1943:545, pi. 100, fig. 
2, pi. 103, fig. 21; 1953:29. Givens and Kennedy, 1979: 
88, table 3. 


apertural view, x3.2, height 11 mm, width 4.5 mm, LACMIP hypotype 7501, CSUN loc. 219. 84. Scaphander {Mirascapha) costatus (Gabb, 
1864), abapertural view, x2.5, height 14 mm, width 8 mm, LACMIP hypotype 7502, CSUN loc. 291. 85. IPyramidella preblei Hanna, 1927, 
apertural view, x4, height 9 mm, width 4 mm, LACMIP hypotype 7503, CSUN loc. 237. Figs. 86-99. Bivalves. 86. Acila {Truncacila) decisa 
(Conrad, 1855), right valve, x3.1, length 9 mm, height 7 mm, LACMIP hypotype 7504, CSUN loc. 237. 87. Hilgardial parkei (Anderson 
and Hanna, 1925), left valve, x3.8, length 8.5 mm, height 5 mm, LACMIP hypotype 7505, CSUN loc. 237. 88. Barbatia (Barbatia ) cf. B . 
{B.) morsei Gabb, 1864, left valve, x 1.5, length 27 mm, height 17 mm, LACMIP hypotype 7506, CSUN loc. 358. 89. Barbatia {Cucullaearca) 
clijfensis Hanna, 1927, partial right valve, x3, length 13 mm, height 8 mm, LACMIP hypotype 7507, CSUN loc. 828. 90. Glycymeris 
{Glycymeris) rosecanyonensis Hanna, 1927, right? valve, x3.6, length 8 mm, height 7 mm, LACMIP hypotype 7508, CSUN loc. 237. 91. 
Glycymeris {Glycmerita) sagittata (Gabb, 1864), right? valve, x 1.7, length 18 mm, height 17, LACMIP hypotype 7509, CSUN loc. 807. 92. 
Brachidontes {Brachidontes) cowlitzensis (Weaver and Palmer, 1922), right valve, x 2, length 10 mm, height 20 mm, LACMIP hypotype 7510, 
CSUN loc. 237. 93. Septifer {Septifer) cf. S’. {S.) elegans Waring, 1917, internal mold of left valve, x2.3, length 11 mm, height 17 mm, 
LACMIP hypotype 7511, CSUN loc. 364. 94. Propeamussiid, internal mold of right? valve, x5.8, length 5 mm, height 5 mm, LACMIP 
hypotype 7512, CSUN loc. 362. 95-96. Plicatula juncalensis new species. All parts x2.2, length 15 mm, height 18.5 mm, LACMIP holotype 
7513, CSUN loc. 362. 95. Left valve. 96. Right valve. 97. Ostrea haleyi Hertlein, 1933, left valve, x 1.6, length 20 mm, height 23 mm, 
LACMIP hypotype 7514, CSUN loc. 827. 98. Ostrea steward Hanna, 1927, interior of right valve, xQ.4, length 97 mm, height 145 mm, 
LACMIP hypotype 7515, CSUN loc. 216. 99. Ostrea cf. O. stewarti Hanna, 1927, interior of left valve, x0.6, length 75 mm, height 85 mm, 
LACMIP hypotype 7516, CSUN loc. 364. 
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Scaphander cf. S. (Mirascapha) costatus (Gabb). Squires, 

1977: tabic 1. 

Primary Type Material. ANSP lectotype 4338, designated 
by Stewart (1927:437), Tejon Formation s.l., near Martinez, 
California. 

Molluscan Stage Range. “Martinez” through “Transi¬ 
tion.” 

Geographic Distribution. San Diego, California through 
western Washington. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN localities 219, 231, 232, 237, 808. 

Remarks. Only single specimens were found at each lo¬ 
cality. Preservation is poor. This species is characterized by 
the very wide aperture and fairly prominent spiral ribbing 
on the shell exterior. 

Superfamily Pyramidellacea 
Family Pyramidellidae Gray, 1840 
Genus Pyramidella Lamarck, 1799 

Type Species. By original designation, Trochus dolabrata 
Linne, 1758. 

?Pyramidella preblei Hanna, 1927 

Figure 85 

Pyramidella preblei Hanna, 1927:303, pi. 46, figs. 19-21. 

Primary Type Material. UCMP holotype 31056, UCMP 
paratypes 31057 and 31058, Ardath Shale, UCMP locality 
3986. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. San Diego through Whitaker Peak 
area?, southern California. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Three specimens were found, and they range in 
height from 1.5 to 8 mm. Because the apcrtural area is ob¬ 
scured by matrix and the anterior end is missing in each 
specimen, positive generic and specific identifications cannot 
be made. No indications of an open umbilicus were observed; 
therefore, the specimens resemble P. preblei more closely 
than they do P. etheringtoni Hanna (1927:302, pi. 46, figs. 
14, 18, 22), also from the Ardath Shale, San Diego area. 

Class Bivalvia 
Subclass Palaeotaxodonta 
Order Nuculoida 
Superfamily Nuculacea 
Family Nuculidae Gray, 1824 
Genus Acila H. and A. Adams, 1858 

Type Species. By subsequent designation (Stoliczka, 1871), 
Nucula divaricata Hinds, 1843. 


Subgenus Truncacila Schenck in 
Grant and Gale, 1931 

Type Species. By original designation Nucula castrensis 
Hinds, 1843. 

Acila ( Truncacila) decisa (Conrad, 1855) 

Figure 86 

Nucula decisa Conrad, 1855:1 1-12; 1857:pl. 3, fig. 19. 

Acila gabbiana Dickerson, 1916:481, pi. 36, fig. 1. Anderson 
and Hanna, 1925:176, pi. 9, fig. 12. 

Nucula (Acila) stilhvaterensis Weaver and Palmer, 1922:6, 
pi. 8, fig. 8. 

Acila lajollaensis Hanna, 1927:270, pi. 25, figs. 1, 3, 5, 7-8, 
12, 15. 

Acila (Truncacila) decisa (Conrad). Schenck, 1936:53-56, pi. 
3, figs. 1-9, 11-15; pi. 4, figs. 1-2; text fig. 7 (22, 23, 25). 
Turner, 1938:41-42, pi. 5, figs. 2-3. Vokcs, 1939:41, pi. 
1, figs. 7-8. Weaver, 1943:22-23, pi. 6, figs. 1, 4, 8; pi. 7, 
figs. 8-9. Moore, 1968:30, pi. 13a; 1983:10, pi. 1, fig. 14. 
Givens, 1974:38, pi. 1, fig. 1. Zinsmeister, 1974:67-68, pi. 
6, fig. 3; 1983a:table 1. Squires, 1977:table 1; 1984:41, fig. 
10a. 

Primary Type Material. UCMP neotype 31132, designat¬ 
ed by Schenck (1936:55), Ardath Shale, UCMP locality 5062. 

Molluscan Stage Range. “Martinez” through upper Eocene 
(Turritella schencki delaguerrae Zone of Kleinpell and Weav¬ 
er, 1963). 

Geographic Distribution. San Diego, California through 
Kamchatka, U.S.S.R. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Twenty-six disarticulated specimens were found 
at locality 237. Preservation is excellent. There are about 
equal numbers of right and left valves, and there is a partial 
growth series with specimens ranging in height from 5 to 11 
mm. 

Superfamily Nuculanacea 

Family Nuculanidae H. and A. Adams, 1858 

Genus Hilgardia Harris and Palmer, 1946 

Type Species. By original designation, Leda multilineata 
Conrad, 1855. 

Hilgardia ? parkei (Anderson and Hanna, 1925) 

Figure 87 

Leda parkei Anderson and Hanna, 1925:179-180, pi. 2, figs. 
10 - 11 . 

Nuculana (Saccella) parkei (Anderson and Hanna). Givens, 
1974:39. 

Hilgardial parkei (Anderson and Hanna). Moore, 1983:22- 
23, pi. 3, figs. 6-7. 

Primary Type Material. CAS holotype 782, Tejon For¬ 
mation, CAS locality 244. 
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Molluscan Stage Range. “Capay” through “Tejon.” 

Geographic Distribution. San Diego through Coalinga area, 
California. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Five specimens were found and three are right 
valves. This taxodont bivalve is characterized by its corn- 
marginal ribbing and the presence of three umbonal ridges 
in the posterior area. The commarginal ribbing in the Whit¬ 
aker Peak specimens is somewhat more even than is usual 
for //.? parkei. 

Hilgardia is confined to North America. II i lgar dial parkei 
is the earliest known species in North America and is the 
only one on the West Coast (Palmer and Brann, 1965; Moore, 
1983). 

Subclass Pteriomorpha 
Order Arcoida 
Superfamily Arcacea 
Family Arcidae Lamarck, 1809 
Subfamily Arcinae Lamarck, 1809 
Genus Barbatia Gray, 1842 

Type Species. By subsequent designation (Gray, 1857), 
Area barbata Linne, 1758. 

Subgenus Barbatia s.s. 

Barbatia (Barbatia) cf. B. ( B .) morsei Gabb, 1864 

Figure 88 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 358. 

Remarks. Only a single specimen was found, and it was 
collected by Shepard (1960) at UCLA locality 7210 - CSUN 
locality 358. The specimen is a nearly complete left valve 
that has the same outline and posterior umbonal ridge with 
a shallow depression in front of it that B. (B.) morsei pos¬ 
sesses. Most of the surface of the specimen, however, is ob¬ 
scured or possibly worn away and no sculpture pattern can 
be detected. Remnants of the sculpture can be seen along the 
edges of the specimen. Cancellate ornamentation is present 
there and resembles that on B. (B.) morsei. 

This species has been reported from possible “Capay Stage” 
strata (Dickerson, 1916) in northern California and from 
“Domengine Stage” strata (Arnold, 1910; Dickerson, 1916; 
Hanna, 1927; Clark, 1929; Stewart, 1930;Vokes, 1939; Rein¬ 
hart, 1943; Givens, 1974; Moore, 1983) in southern through 
central California. If the specimen from CSUN locality 358 
is B. (B.) morsei , then it would be the first occurrence in 
“Capay”-age strata in southern California. 

Subgenus Cucullaearca Gray, 1857 

Type Species. By subsequent designation (Stoliczka, 1871), 
Byssoarca lima C onrad, 1847. 


Barbatia ( Cucullaearca ) cliffensis Hanna, 1927 

Figure 89 

Barbatia cliffensis Hanna, 1927:272, pi. 26, figs. 1-6. 
Barbatia (Cucullaearca) cliffensis Hanna. Reinhart, 1943: 
32-33, pi. 1, figs. 5-7. Moore, 1983:34-35, pi. 5, figs. 9, 
12 . 

Primary Type Material. UCMP lectotype 31077, desig¬ 
nated by Reinhart (1943:32), Ardath Shale, UCMP locality 
5062. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. San Diego through Whitaker Peak 
area, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 818?, 830? Turritella uvasana 
applinae fauna, Juncal Formation: CSUN locality 828. 

Remarks. Only single specimens were found at each lo¬ 
cality. Preservation is poor to fair. This species is character¬ 
ized by the near central beaks, posterior umbone, and noded 
character of the ribs. Previously, this species had not been 
reported as ranging into the “Capay Stage” or as occurring 
in the Transverse Ranges of southern California. 

Superfamily Limnopsacea 

Family Glycymerididae Newton, 1922 

Subfamily Glycymeridinae Newton, 1922 

Genus Glycymeris da Costa, 1778 

Type Species. By tautonymy. Area orbicularis da Costa, 
1778 [=Area glycymeris Linne, 1758]. 

Subgenus Glycymeris s.s. 

Glycymeris ( Glycymeris) rosecanyonensis 
Hanna, 1927 
Figure 90 

Glycymeris rosecanyonensis Hanna, 1927:273-274, pi. 27, 
figs. 4-5, 9, 11. Clark, 1929:pl. 6, fig. 8. Givens and Ken¬ 
nedy, 1979:tables 1, 3. 

Glycymeris (Glycymeris) rosecanyonensis Hanna. Givens, 
1974:42. Moore, 1983:49-50, pi. 19, figs. 12-13. Squires, 
1984:41, fig. 10c. 

Glycymeris (Glycymerita) rosecanyonensis Hanna. Squires, 
1977:table 1. 

Primary Type Material. UCMP holotype 30989, Ardath 
Shale, UCMP locality 3990. 

Molluscan Stage Range. “Domengine” through “Transi¬ 
tion.” 

Geographic Distribution. San Diego through Whitaker Peak 
area, southern California. 

Local Occurrence. Turritella uvasana applinae fauna, Jun¬ 
cal Formation: CSUN locality 363. Turritella uvasana ap¬ 
plinae fauna, Matilija Sandstone?: CSUN localities 237, 808. 
Remarks. Only a few specimens were found at localities 
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363 and 808. Abundant specimens were found at locality 
237, and they represent a growth series. Only single valves 
were found at all localities, and preservation is good. 

Subgenus Glycymerita Finlay and Marwick, 1937 

Type Species. By original designation, Glycymeris concava 
Marshall, 1917. 

Glycymeris (Glycymerita) sagittata (Gabb, 1864) 

Figure 91 

Axinaca ( Limopsisl) sagittata Gabb, 1864:197-198, pi. 31, 
figs. 267-267a. 

Glycimeris hannibali Dickerson, 1916:483, pi. 36, figs. 8a-b. 
Glycymeris sagittatas (Gabb). Dickerson, 1916:pl. 36, figs. 
5a-b. 

Glycymeris sagittata (Gabb). Anderson and Hanna, 1925: 
181-182, pi. 1, fig. 6. Stewart, 1930:71-73, pi. 12, fig. 10; 
1946:pl. 12, fig. 3. Vokes, 1939:45-46, pi. 1, figs. 18-20. 
Weaver, 1943:54-55, pi. 9, figs. 17-18; pi. 11, fig. 15. 
Kleinpell and Weaver, 1963:196-197, pi. 28, fig. 10; pi. 
29, figs. 1-2. Demere, Sundberg, and Schram, 1979:pl. 1, 
figs. 1-2. 

Glycimeris sagittatus (Gabb). Turner, 1938:43-44, pi. 6, figs. 
1-3. 

Glycymeris ( Glycymerita ) sagittata (Gabb). Givens, 1974: 
42-43. Squires, 1977:table 1: 1984:42, fig. lOd. Moore, 
1983:54-55, pi. 12, fig. 17. 

Primary Type Material. ANSP lectotype 4422, designated 
by Stewart (1930:72), Tejon Formation, near Fort Tejon (N 
x h of section 29, T 10 N, R 19 W, Kern County, California). 

Molluscan Stage Range. “Capay” through “Tejon,” Oli- 
gocene?. 

Geographic Distribution. San Diego, California through 
southwestern Washington. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359, 362?, 806, 807, 841. 
Turritella uvasana applinae fauna, Juncal Formation: CSUN 
locality 363. Turritella uvasana applinae fauna, Matilija 
Sandstone?: CSUN locality 237. 

Remarks. At all the localities, except 237, a few specimens 
(less than five) were found. At locality 237, ten specimens 
were found, and they represent a partial growth series with 
specimens ranging in height from 10 to 20 mm. Only single 
valves were found at all localities, and preservation is fair. 


Order Mytiloida 

Superfamily Mytilacea 

Family Mytilidae Rafinesque, 1815 

Genus Brachidontes Swainson, 1840 

Type Species. By monotypy, Modiola sulcata Lamarck, 
1819 (not 1805) [=Mytilus citrinus Roding, 1798, =Arca 
modiolus Linne, 1767]. 


Subgenus Brcichidontes s.s. 

Brcichidontes ( Brcichidontes) cowlitzensis 
(Weaver and Palmer, 1922) 

Figure 92 

Modiola ornata Gabb, 1864:184-185, pi. 24, fig. 166. 

Not Mytilus ornatus Orbigny, 1843:283, pi. 342, figs. 10-12. 
Modiolus ornatus Gabb. Arnold, 1907:pl. 38, fig. 4. 
Modiolus ( Brachydontes ) cowlitzensis Weaver and Palmer, 
1922:16-17, pi. 9, fig. 19 [new name for Modiola ornata 
Gabb, 1864, preoccupied]. 

Brachydontes ornatus (Gabb). Anderson and Hanna, 1925: 
188, pi. 3, fig. 4. 

Modiolus (Brachydontes) ornatus Gabb. Clark and Wood¬ 
ford, 1927:89, pi. 14, fig. 10. Clark, 1929:pl. 3, fig. 6. 
Brachidontes cowlitzensis ? (Weaver and Palmer). Stewart, 
1930:100-103, pi. 8, fig. 12. 

Brachidontes cowlitzensis (Weaver and Palmer). Turner, 1938: 
45-46, pi. 6, figs. 7-8. Kleinpell and Weaver, 1963:197, 
pi. 29, fig. 3. Wolfe, 1977:3. Givens and Kennedy, 1979: 
table 2. 

Volsella (Brachidontes) cowlitzensis (Weaver and Palmer). 

Weaver, 1943:113-114, pi. 26, fig. 4. 

Brachidontes (Brachidontes) cowlitzensis (Weaver and Palm¬ 
er). Givens, 1974:43. Squires, 1977:table 1; 1984:42, fig. 
10c. Moore, 1983:66-67, pi. 17, fig. 1. 

Primary Type Material. ANSP lectotype 4450 of Modiola 
ornata Gabb, designated by Stewart (1930:101), Domengine? 
Formation, Martinez, California. CAS holotype 7406 of Mo¬ 
diolus (Brachydontes) ornatus Weaver and Palmer, Cowlitz 
Formation, UW locality 329. 

Molluscan Stage Range. “Meganos” through lower Oli- 
gocene (Turritella variata lorenzana Zone of Kleinpell and 
Weaver, 1963). 

Geographic Distribution. San Diego, California through 
Gulf of Alaska. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 358. Turritella uvasana applinae 
fauna, Matilija Sandstone?: CSUN localities 237, 808? 

Remarks. One internal mold was found at each of the 
localities. An additional well-preserved specimen (Fig. 92) 
was found at locality 237. All specimens show the subter¬ 
minal beak and high umbonal fold so characteristic of this 
species. 

Genus Septifer Recluz, 1848 

Type Species. By subsequent designation (Stoliczka, 1871), 
Mytilus bilocularis Linne, 1758. 

Subgenus Septifer s.s. 

Septifer ( Septifer ) cf. 

S. (.S'.) elegans Waring, 1917 

Figure 93 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 364, 813. 


56 Contributions in Science, Number 388 


Squires: Whitaker Peak Eocene Molluscs 


Remarks. Seven specimens were found at locality 364, and 
one specimen was found at locality 813. All the specimens 
are internal molds of single valves. They have a subquadrate 
outline, with the anterior side abruptly truncated, and the 
rest of the shell is broad, moderately convex, and covered 
with strong radial ribs. The specimens most closely resemble 
Septifer ( Septifer) elegans Waring (1917:79, pi. 14, fig. 2; 
Moore, 1983:70, pi. 18, fig. 11) from Paleocene and possibly 
Eocene strata, Si mi Valley, southern California. The exact 
location of the type locality of S. (S.) elegans is unknown 
and probably never will be known. It is important to mention 
also that the holotype of S. (S.) elegans is an internal mold. 

The Whitaker Peak specimens superficially resemble 
Brachidontes ( Brachidontes) cowlitzensis (Weaver and Palm¬ 
er), but they lack the subterminal beak and high umbonal 
fold so characteristic of that species. 

Order Pterioida 
Suborder Pteriina 
Superfamily Pectinacea 
Family Propeamussiidae Abbott, 1954 

Propeamussiidae, indet. 

Figure 94 

Local Occurrence. Turrit el la nvasatia infer a fauna, Juncal 
Formation: CSUN locality 362. 

Remarks. Only a single specimen was found, and it is a 
smooth internal mold that retains no shell. Presumably, it is 
a right valve. The posterior? auricle is squarely truncated. 
The anterior? auricle is incomplete. Due to poor preserva¬ 
tion, generic identification is not possible, but the outline of 
the auricles and the lack of any trace of internal ribs suggest 
Cyclopecten. Only one West Coast species, Cyclopectenl 
martinezensis (Gabb, 1869:198, pi. 33, fig. 96; Stewart, 1930: 
117-118, pi. 7, fig. 10; Moore, 1984:8-9, pi. 1, figs. 9, 10) 
from the Paleocene Martinez Formation, central California, 
has been assigned to this genus. The Whitaker Peak specimen 
is similar in outline but shows no trace of the fine radial ribs 
that are present near the ventral margin on the internal mold 
of the lectotype of C. ? martinezensis. 

The Whitaker Peak propeamussid specimen is of “Capay 
Stage” age, but the only other West Coast “Capay Stage” 
propeamussid, Propeamussium interradiatum (Gabb, 1869: 
199-200, pi. 33, fig. 98, not? fig. 98a) from the Capay and 
other formations of central California (Moore, 1984), has 
large internal radial ribs. See Moore (1984) for a discussion 
and updated synonymy of P. interradiatum. 

Another propeamussid that is probably about the same 
geologic age as the Whitaker Peak specimen is Parvamussium 
mideocenicnni (Vokes, 1939:55-56, pi. 3, figs. 2, 3, not? pi. 
3, fig. 4; Moore, 1984:9, pi. 1, fig. 11) from the Cerros Shale 
Member of the Lodo Formation, UCMP locality 1817, cen¬ 
tral California. See “Remarks” for Turritella andersoni in 
this present report for a discussion of the age of this locality. 
Parvamussium mideocenium has well-developed internal ribs; 


therefore, it is distinctly different from the Whitaker Peak 
specimen. 

The classification system of Waller (1978) is used for the 
propeamussiid rather than the system of Hertlein (1969), 
which was adopted by Vokes (1980). Moore (1984) also used 
Waller’s system because the shell microstructure and soft- 
part anatomy provide ample evidence for the separation of 
the Propeamussiidae from the Pectinidae. 

Family Plicatulidae Watson, 1930 
Genus Plicatula Lamarck, 1801 

Type Species. By subsequent designation (Schmidt, 1818), 
Spondylus plicatus Linne, 1758. 

Plicatula juncalensis new species 

Figures 95, 96 

Diagnosis. Generic assignment based on ostreiform shape, 
equivalved and inequilateral shell, attached right valve (beak 
area), short hinge with two small teeth on each side of a 
shallow resilium pit, internally tuberculate valve margins, 
and external ornamentation of bifurcating radial ribs. Spe¬ 
cific assignment based on scaly-nodose secondary radial ribs 
in interspaces between primary radial ribs. 

Plicatula juncalensis new species is most similar to Pli¬ 
catula parisiensis Deshayes (1864:87, pi. 80, figs. 5-7; Coss- 
mann and Pissarro, 1904-1906:pl. 41, fig. 133-6) from mid¬ 
dle and upper Eocene strata (Lutetian and Bartonian stages) 
of the Paris Basin, France (Chedeville, 1902:229). According 
to Chedeville (1902:229), P. parisiensis = P. condylus De¬ 
shayes (1864:88, pi. 80, figs. 11-13), and Cossmann and 
Pissarro (1904-1906:pl. 41, fig. 133-6') considered P. con¬ 
dylus to be a variety of P. parisiensis. Plicatula juncalensis 
new species differs from examined specimens of P. parisiensis 
(regarded as synonymous with P. condylus in this present 
report) in the following features: presence of scaly-nodose 
(beaded appearance) secondary radial ribs in interspaces be¬ 
tween primary radial ribs, less elevated primary radial ribs, 
four more primary radial ribs on right valve, and absence of 
spines on primary radial ribs along valve margin. 

Plicatula juncalensis new species is similar to Plicatula 
filamentosa planata Meyer and Aldrich (1886:45, pi. 2, fig. 
20; Dockery, 1980:pl. 23, fig. 6; pi. 48, figs. 1-3) from middle 
Eocene strata of Mississippi and Louisiana (Palmer and Brann, 

1965). Plicatula juncalensis differs from P. filafnentosa pla¬ 
nata in the following features: shell more oblique, unequal 
number of primary radial ribs, and an absence of spines. 

Plicatula ostreiformis Stanton (1896:1038, pi. 63, figs. 5, 
6) is the only other reported species of Plicatula from the 
West Coast Tertiary, and it is from Paleocene strata of Lake 
County, northern California. Plicatula juncalensis new species 
differs greatly from P. ostreiformis in the following features: 
shell more oblique and not as thick or as large, left valve not 
concave in the middle, and sculpture much more strongly 
developed. 

Description. Shell small, ostreiform, slightly oblique, in¬ 
equilateral, and equivalved with same degree of convexity. 
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Valve margins plicate, no byssal sinus. Right valve shows 
small area of attachment in dorsal-posterior beak region. Left 
valve has an inflated beak with prominent callosity. Shell 
sculpture of closely spaced primary radial ribs (some bifur¬ 
cate) with up to five intervening secondary ribs. Right valve 
with up to 24 primary radial ribs (includes bifurcating ribs). 
Left valve with up to 17 primary radial ribs (includes bifur¬ 
cating ribs). Primary ribs commarginally lamellose, and sec¬ 
ondary radial ribs commarginally scaly and/or noded (i.e., 
beaded appearance). 

Hinge short, valves with two small teeth on each side of 
a shallow resilium pit. Widely spaced tubercles along valve 
margin interiors near hinge. 

Length of holotype (complete) 15 mm, height (complete) 
18.5 mm. 

Primary Type Material. LACMIP holotype 7513, Juncal 
Formation, CSUN locality 362. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Tnrritella uvasana infera fauna, Juncal 
Formation: CSUN localities 362, 830. 

Remarks. Twenty-one specimens were found. All but one 
are from locality 830. Four specimens are articulated, and 
nearly all the others are left valves. The holotype (Figs. 95, 
96) is the largest and best preserved specimen. At locality 
830, the specimens are poorly preserved. Internal details are 
difficult to study due to the well-indurated nature of the 
matrix. 

Plicatula ranges from Middle Triassic (Ladinian Stage) 
through Holocene (Cox and Hertlein, 1969; Davies, 1971). 
West Coast Cretaceous species (Anderson, 1938) are mark¬ 
edly different than P. jitncalensis new species as is the only 
reported West Coast Paleocene species; namely, P. ostrei- 
formis Stanton (1896) from “Martinez Stage” strata in north¬ 
ern California. Plicatula jitncalensis is the first described 
species of Plicatula from the West Coast Eocene. Page, Marks, 
and Walker (1951:1754) and Dibblee (1966:24) noted Pli¬ 
catula sp. from the basal calcareous sandstone bed in the 
lower shale strata of the lower Eocene Juncal Formation at 
the type section of that formation east of Agua Caliente Can¬ 
yon, central Santa Ynez Mountains, Santa Barbara County, 
California. According to Dibblee (1966), this bed is probably 
equivalent to the Sierra Blanca Limestone. Van de Kamp et 
al. (1974) assigned the Sierra Blanca Limestone to early Eocene 
time. An attempt to find the specimen(s) in the Stanford 
University collections, now at the California Academy of 
Sciences, was unsuccessful. 

Etymology. The species is named for the Juncal Formation. 

Suborder Ostreina 
Superfamily Ostreacea 
Family Ostreidae Rafinesque, 1815 
Subfamily Ostreinae Rafinesque, 1815 
Genus Ostreet Linne, 1758 


Type Species. By subsequent designation (ICZN opin. 94 
and 356). Ostrea edutis Linne, 1758. 


Ostrea haleyi Hertlein, 1933 

Figure 97 

Ostrea haleyi Hertlein, 1933:277-281, pi. 18, figs. 5-6. Zins- 
meister, 1983b: 1286-1287. 

Odontogryphaea ? haleyi (Hertlein). Givens, 1974:45, pi. 1, 
figs. 11-13. Squires and Advocate, 1986:852. 

Primary Type Material. CAS holotype 5526, SDNHM 
plastoholotype 426, SDNHM paratype 427, Domengine For¬ 
mation, Canada del Pozo, Santa Cruz Island, Santa Barbara 
County, California. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Orocopia Mountains, Riverside 
County, through Transverse Ranges, southern California. 

Local Occurrence. Tnrritella uvasana infera fauna, Juncal 
Formation: CSUN localities 362, 818, 819, 827, 845. 

Remarks. Six specimens were found at locality 845, and 
one to two specimens were found at the other localities. All 
the specimens consist of fragmental gryphaeoid-shaped left 
valves. Those at locality 845 are less inflated than elsewhere. 
None of the specimens at any locality shows any indication 
of the presence of a terebratuloid fold in the valve commis¬ 
sure, which is characteristic of the genus Odontogryphaea. 
Until specimens are found that prove that this species be¬ 
longs to Odontogryphaea , it seems best to follow the work 
of Zinsmeister (1983b) and reassign this species to Ostrea. 
Zinsmeister (1983b), furthermore, suggested that the late Pa¬ 
leocene Ostrea simiensis Zinsmeister from Simi Valley, 
southern California, might be ancestral to the Eocene Ostrea 
haleyi Hertlein. 


Ostrea stewarti Hanna, 1927 

Figure 98 

Ostrea stewarti Hanna, 1927:276, pi. 28, fig. 1; pi. 29, fig. 3, 

pi. 30, fig. 3. Squires, 1977:table 1. 

Primary Type Material. UCMP syntypes 30921-30922, 
Ardath Shale, UCMP locality 5062. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. San Diego through Whitaker Peak 
area, southern California. 

Local Occurrence. Tnrritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN localities 28, 81,214, 216, 220, 246. 

Remarks. Abundant disarticulated specimens of O. ste¬ 
warti were essentially the only fossils found at localities 28, 
81, 214, and 220. As noted in Squires (1977), all of the 
specimens from these localities occur as float material, but 
the specimens are too abundant, too well preserved, and too 
predictable in their occurrence to have been derived from 
another rock unit. A single, large (length 97 mm), complete 
specimen of O. stewarti was the only fossil found at locality 
216. 
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This species, which can be large, is characterized by thick 
valves (especially the left or lower valve), fairly straight beaks, 
a nearly central adductor muscle scar that is circular to sub- 
circular in shape, left-valve hinge with an elongate central 
depression flanked by two raised ridges, and a right-valve 
hinge with an elongate central resilifer flanked by two grooves. 

Prior to the report (Squires, 1977) of Ostrea steward in the 
Whitaker Peak area, this species had only been reported from 
the San Diego area (Hanna, 1927). 

Ostrea cf. O. steward Hanna, 1927 

Figure 99 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 360, 364. 

Remarks. Several large fragments (up to 90 mm height) of 
thick-walled valves (up to 25 mm) were found at locality 
364. Only one fragment was found at locality 360. Due to 
the fragmentary nature of the specimens, a positive species 
identification could not be made. The specimens resemble 
O. steward in their large size and very thick walls. The only 
specimen that shows the ligamental area is illustrated in Fig¬ 
ure 99. This specimen is presumably a left valve with a very 
massive and nearly flattened ligamental area. There is only 
a slight depression in the central area. If, upon future col¬ 
lecting, these specimens prove to be O. steward , they would 
extend the molluscan stage range of this species into the 
“Capay Stage.” 

Subclass Heterodonta 
Order Veneroida 
Superfamily Lucinacea 
Family Lucinidae Fleming, 1828 
Subfamily Milthinae Chavan, 1969 
Genus Miltha H. and A. Adams, 1857 

Type Species. By original designation, Lucina childreni 
Gray, 1825. 

Miltha packi (Dickerson, 1916) 

Figure 100 

Lucina packi Dickerson, 1916:484, pi. 36, fig. 12. Turner, 
1938:52, pi. 9, fig. 11. Weaver, 1943:147, pi. 34, fig. 19, 
pi. 38, fig. 13. 

Miltha (Eomilthal) packi (Dickerson). Vokes, 1939:72, pi. 
10, figs. 8, 12. 

Miltha packi (Dickerson). Vokes, 1969:1 13. Givens and 
Kennedy, 1979:table 3. Demere, Sundberg, and Schram, 
1979:pl. 1, figs. 10-11. 

Primary Type Material. UCMP holotype 1 1787, Domen- 
gine Formation, UCMP locality 672. 

Molluscan Stage Range. “Capay” through “Tejon.” 


Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 362, 805, 806, 830, 844, 
845?, 850. 

Remarks. This species is uncommon, but not rare, in the 
Whitaker Peak area. It is confined to Turritella uvasana in¬ 
fera- fauna strata between Sharps Canyon and Canton Can¬ 
yon. Only one or two specimens were found at each locality 
where it occurs, and nearly all the specimens are large to very 
large in size (39 to 1 15 mm height). The specimens are nearly 
all articulated and show poor to fair preservation, except at 
localities 806 and 830 where there are large fragments of the 
shell surrounded by much carbonized wood. The smallest 
(single valve) and largest (articulated) specimens were found 
at locality 358. 

Dickerson’s (1916) type is an immature specimen (8 mm 
height), as noted by Vokes (1939). The Whitaker Peak spec¬ 
imens, therefore, agree more with Turner’s (1938) illustration 
and Vokes’ (1939) description of adult specimens. The Whit¬ 
aker Peak adult specimen is characterized by mostly large 
circular valves with fine commarginal ribbing with areas where 
the ornamentation can be faint, nearly central prosogyrous 
beaks, and two shallow posterior grooves parallel to and just 
below the posterior margin. The smaller specimens have the 
coarsest commarginal ribbing. Vokes (1939) mentioned that 
his Coalinga, California, specimens have two posterior 
grooves, as well as an anterior groove. Turner’s (1938:pl. 9, 
fig. 11) illustration of a Llajas Formation, Simi Valley, south¬ 
ern California, specimen also shows two posterior grooves. 
In most of the Whitaker Peak specimens there is a problem 
with preservation, and usually only one posterior groove and 
only a very faint hint of an anterior groove are present, as 
in the case of the specimen illustrated in Figure 100. 

A few left valves of the Whitaker Peak specimens show 
poorly preserved hinge-line details. There are two small car¬ 
dinal teeth and a large nymph. There is also a fairly deep 
groove on the inner surface of these valves that extends from 
the middle of the dorsal posterior region to the anterior ven¬ 
tral region. These features have been illustrated by Vokes 
(1939:pl. 10, fig. 12). 

Vokes (1939) assigned this species to Miltha (EomilthaP.). 
The species does agree closely with the diagnosis of genus 
Miltha given by Bretsky (1976:239). Although the Whitaker 
Peak specimens are relatively poorly preserved, they show 
no features that counter an assignment to Miltha. Assignment 
to Eo mi It ha, however, does not seem justified because ac¬ 
cording to Bretsky (1976) Eomiltha is elongate anteropos- 
teriorly, has a short ligament, and seemingly has three car¬ 
dinal teeth. None of these features is present on the West 
Coast specimens of Miltha packi that show the hinge line. 
Assignment of Miltha packi to any subgenus seems inappro¬ 
priate at this time, until better preserved specimens are found 
that show anterior muscle scars, lunule areas, and ventral 
internal margins. 

Previously, this species had not been reported with cer¬ 
tainty as ranging into the “Capay Stage.” Givens (1974:table 
1) reported large, poorly preserved specimens of Miltha cf. 
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Figures 100-111. Whitaker Peak area Eocene bivalves. 100. Miltha packi (Dickerson, 1916), left valve, x0.8, length 76 mm, height 68 mm, 
LACMIP hypotype 7571, CSUN loc. 362. 101-102. Claibornites diegoensis (Dickerson, 1916). 101. Left valve, x 1, length 34 mm, height 37 
mm, LACMIP hypotype 7518, CSUN loc. 358. 102. Right valve hinge line, x2.2, length 29 mm, height 4 mm, LACMIP hypotype 59281 
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M. packi (Dickerson) from “Capay” through ‘‘Transition” 
“stages” in the Pine Mountain area, southern California. 

Claibornites diegoensis (Dickerson, 1916) 

Figures 101, 102 

Lucina diegoensis Dickerson, 1916:484, pi. 37, figs. la-b. 
Claibornites diegoensis (Dickerson). Givens, 1974:45-46, pi. 

1, fig. 15. Squires, 1984:45, fig. 10m. 

Primary Type Material. UCMP holotype 1 1788, Ardath 
Shale, UCMP locality 2226. 

Molluscan Stage Range. “Capay” through “Domengine.” 

Genus Claibornites Stewart, 1930 

Type Species. By original designation, Lucina rotunda Lea, 
1833. 

Geographic Distribution. San Diego through Pine Moun¬ 
tain area, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 358. 

Remarks. Only a single valve was found. This species is 
characterized by an orbieular-shaped shell with central prom¬ 
inent beaks, a feeble umbonal groove in the dorsal posterior 
region, and fairly strong, very closely spaced commarginal 
ribbing. The hinge line, which is illustrated for the first time 
in Figure 102, is that of a right-valve hinge line on a specimen 
(UCLA hypotype 52981) from CSUN locality 374, from the 
“Domengine Stage” portion of the Llajas Formation, Simi 
Valley, southern California (Squires, 1984:45, fig. 10m). The 
hinge has two narrow eardinals in each valve with the right 
posteriormost one slightly bifid. A single anterior and no 
(obsolete?) posterior lateral teeth were observed in the better 
preserved right-valve specimen. Two poorly preserved an¬ 
terior lateral teeth were observed in the left valve. The lig¬ 
ament groove is wide and deeply inset in the right valve and 
narrow in the left valve. The nymph in the left valve is very 
thick and swollen laterally. It must take up a large portion 
of the ligament groove area of the right valve when the valves 
are together. 

Based on figures only, Stewart (1930:184) tentatively as¬ 
signed Lucina diegoensis Dickerson to Claibornites. Accord¬ 
ing to Bretsky (1976:287), the shell interior of this species 
was unknown to Stewart (1930). Givens (1974:45-46) made 
Stewart’s assignment definite. 


Previously, this species had not been reported as ranging 
into the “Capay Stage.” 

Family Fimbriidae Nicol, 1950 
Genus Fimbria Megerle, 1811 

Type Species. By original designation, Fimbria magna 
Megerle, 1811 [—Venus fimbriata Linne, 1758]. 

Fimbria new species? 

Figure 103 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 830. 

Remarks. Only one specimen was found, and it is an in¬ 
complete left valve. Preservation is poor to fair. Hinge-line 
details are very poorly preserved. This specimen has a prom¬ 
inent cancellate sculpture pattern except in the middle por¬ 
tion of the shell. Its absence there may be due to poor pres¬ 
ervation. Due to the poor preservation and incompleteness, 
a specific identification cannot be made at this time. The 
specimen may be a new species, as Fimbria [=Corbis] is rare 
in West Coast strata, and this specimen is unlike any de¬ 
scribed West Coast species. 

Three specimens of Fimbria new species were reported by 
Dawson (1978:54-55, pi. 1, Figs. 15-17) from the Upper 
Cretaceous (Maestrichtian) Cabrillo Formation, San Diego, 
California. Fimbria new species? from the Whitaker Peak 
area is more inequilateral and has much stronger radial and 
commarginal ribs than the Fibria from the Cabrillo For¬ 
mation. 

Nelson (1925:402) and Davies (1975:157) mentioned that 
Fimbria occurs with Velates in the upper part (“Meganos 
Stage”) ofthe Santa Susana Formation, Simi Valley, southern 
California. These strata are latest Paleocene/early Eocene in 
age (Filewicz and Hill, 1983). Saul (pers. commun.) has seen 
these specimens, but an attempt by the author to find them 
in the UCMP collections was unsuccessful. 

Page, Marks, and Walker (1951:1754) and Dibblee (1966: 
24) reported Fimbria sp. from the basal calcareous sandstone 
bed in the lower shale strata of the lower Eocene Juncal 
Formation at the type section area of that formation east of 
Agua Caliente Canyon, central Santa Ynez Mountains, Santa 
Barbara County, California. According to Dibblee (1966), 


(formerly UCLA hypotype 59281), CSUN loc. 374 (Llajas Formation, Simi Valley, California). 103. Fimbria new species?, left valve, xl, 
length 45 mm, height 40 mm, LACM1P hypotype 7519, CSUN loc. 830. 104-106. Chama piruensis new species. All parts left valves. 104. 
x 1.7, length 34 mm, height 33 mm, LACMIP holotype 7520, CSUN loc. 822. 105. Juvenile, x2, length 16.5 mm, height 17 mm, LACM1P 
paratype 7521, CSUN loc. 834. 106. Hinge line, x 1.9, length 24 mm, height 19 mm, LACMIP paratype 7522, CSUN loc. 844. 107. Venericardia 
( Pacificor) hornii lutmani Turner, 1938, left valve, x0.8, length 76 mm, height 82 mm, LACMIP hypotype 7524, CSUN loc. 824. 108. 
Venericardia (Pacificor ) aragonia joaquinensis (Vokes, 1939), right valve, xl.6, length 22, height 25, LACMIP hypotype 7525, CSUN loc. 
815. 109. Glyptoactis ( Glyptoactis ) domenginica (Vokes, 1939), right valve, x4, length 9 mm, height 9 mm, LACMIP hypotype 7526, CSUN 
828. 110. Glyptoactis ( Claibornicardia) sandiegoensis (Hanna, 1927), left valve, x 1.6, length 22 mm, height 25 mm, LACMIP hypotype 7527, 
CSUN loc. 844. 111. Crassatella uvasana Conrad, 1855, left valve, x0.8, length 89 mm, height 90 mm, LACMIP hypotype 7528, CSUN loc. 
237. 
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this bed is probably equivalent to the Sierra Blanca Lime¬ 
stone. Van de Kamp et al. (1974) assigned the Sierra Blanca 
Limestone to early Eocene time. An attempt to find the spec¬ 
imen^) in the Stanford University collections, now at the 
California Academy of Sciences, was also unsuccessful. 

Fimbria new species from the Whitaker Peak area is very 
different from the only described Eocene species of Fimbria 
from the West Coast; namely. Fimbria mclellani (Hanna, 
1927:283, pi. 37, figs. 3-6) from middle Eocene strata, San 
Diego, California. Fimbria mclellani is a very small species 
with ten, widely spaced, very prominent and sharp corn- 
marginal ribs. 

Fimbria new species? from the Whitaker Peak area is very 
similar to Fimbria olssoni Richards and Palmer (1953:51, 
pi. 11, fig. 1) from the upper middle Eocene Avon Park 
Limestone, Florida. This similarity is striking, and it may be 
that the two are conspecific. Complete specimens of F. new 
species? will be necessary before this determination can be 
made satisfactorily. 

Fimbria new species? from the Whitaker Peak area is also 
similar to Fimbria jamaicensis (Trechmann, 1923:364, pi. 
18, fig. 5) from the middle Eocene Yellow Limestone, Ja¬ 
maica. Fimbria new species?, however, has stronger radial 
ribs on the ventral margin. 

Superfamily Chamacea 
Family Chamidae Lamarck, 1809 
Genus Chama Linne, 1758 

Type Species. By subsequent designation (Schmidt, 1818), 
Chama lazarus Linne, 1758. 

Chama piruensis new species 

Figures 104-106 

Diagnosis. Generic assignment based on spirally coiled, 
inflated left valve, prosogyrate, ligament external, anterior 
cardinal large and solid, posterior cardinal slender, long, and 
curved. Ornament commarginal and irregularly lamellate. 
Specific assignment based on strongly spirally coiled, very 
elongate left valve covered with irregularly spaced commar¬ 
ginal lamellae. 

Chama piruensis new species is similar to Chama calcarata 
Lamarck (1806:349; 1809:pl. 23, figs. 4a, b; Deshayes, 1825: 
246-247, pi. 38, figs. 5-7; 1860:583; Wood, 1871:172-173, 
pi. 25, figs, la-c; Chedeville, 1901:122; Cossmann and Pis¬ 
sarro, 1904-1906:pl. 20, fig. 76-5; Kennedy, Morris, and 
Taylor, 1970:390, pi. 72, figs. 2a, b; Pomerol and Feugueur, 
1974:pl. 8, fig. 4) from middle and upper Eocene strata (Lute¬ 
tian and Bartonian stages) of the Anglo-Paris Basin. Chama 
piruensis differs from several examined left valves of C. cal¬ 
carata in the following features: less inflated middle portion 
of the valve, more irregularly spaced commarginal lamellae, 
and absence of radial ribs. In addition, C. piruensis shows 
no tendency for development of spines on the commarginal 
lamellae along margins of the left valve. The lack of such 
spines on C. piruensis , however, may be due to poor pres¬ 


ervation. Presence of such spines is not a constant feature of 
C. calcarata , based on an examination of specimens from 
the Los Angeles County Museum collection. 

Description. Young individuals (up to 20 mm height) are 
nearly equivalved and circular, with left valve somewhat 
more inflated. No attachment scar visible. Prosogyrate beaks 
opposite each other, lunule moderately well defined. Com¬ 
marginal lamellae are widely but irregularly spaced (approx¬ 
imately 3 to 7 mm apart), and on right valve numerous very 
fine commarginal threads occur between these lamellae. 

Only left valves of adult specimens were found. Left valve 
strongly spirally coiled, inflated, and very elongate. No at¬ 
tachment scar visible. Beak prosogyrate. Ligamental area ex¬ 
ternal, opisthodetic, long, and moderately grooved. Anterior 
cardinal large and solid; posterior cardinal slender, long, and 
curved. Ornament commarginal and very irregularly lamel¬ 
late. Lamellae usually 2 to 3 mm apart but can be up to 5 
mm. Length of holotype (incomplete) 34 mm, height (in¬ 
complete) 33 mm. 

Primary Type Material. LACMIP holotype 7520, CSUN 
locality 844; LACMIP paratype 7521, CSUN locality 844; 
LACMIP paratype 7522, CSUN locality 834; LACMIP para¬ 
type 7523, CSUN locality 822; all from Juncal Formation. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak area, southern 
California. 

Local Occurrence. Turrit el la uvasana infer a fauna, Juncal 
Formation: CSUN localities 822, 831, 834, 844, 845. 

Remarks. Specimens of this new species are fairly uncom¬ 
mon in the Whitaker Peak section. Only 16 specimens were 
found and 12 are small fragments. Ten specimens were found 
at locality 844, three at locality 822, and one at each of the 
other localities. Preservation is fair but the siltstone matrix 
adheres strongly to the specimens. At locality 844, the spec¬ 
imens were found in close proximity to the coral Astrocoenia 
new species? afT. A. portoricoensis. 

Chama ranges from Late Cretaceous (Cenomanian) through 
Holocene. The first authenticated Chama is from Austria. 
Little is known of Chama in Paleocene strata, but it becomes 
much more common in the Eocene with numerous species, 
especially in the Anglo-Paris Basin (Kennedy, Morris, and 
Taylor, 1970; Bernard, 1976). 

Palmer and Brann (1965) recorded one species of Chama 
from Paleocene strata of Georgia, three species from middle 
Eocene strata of Mississippi and Alabama, and four species 
from upper Eocene strata of the southeastern United States. 
Prior to the discovery of C. piruensis new species, the earliest 
known occurrence of Chama on the West Coast of North 
America was Chama new species Loel and Corey, 1932, from 
the upper Oligocene through lower Miocene Vaqueros For¬ 
mation, at Torrey Canyon, Oak Ridge, southern California. 
Chama piruensis new species, therefore, extends the earliest 
occurrence of Chama on the West Coast to the early Eocene. 

The work by Kennedy, Morris, and Taylor (1970) shows 
that the superfamily Chamacea can be considered now as a 
homogeneous group, distinct from other cemented bivalves 
such as the rudists and certain pandoraceans. Subgenera pro¬ 
posed by Keen (1969) for Chama, such as Cipliacella and 
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Psilopus, are not recognized in this present report because 
according to Bernard (1976) sueh subgenera are based upon 
minor variations not significant above the species level. 

Etymology. The species is named for Piru Creek, southern 
California. 

Superfamily Carditacea 
Family Carditidae Fleming, 1820 
Subfamily Venericardiinae Chavan, 1969 
Genus Venericardia Lamarck, 1801 

Type Species. By subsequent designation (Schmidt, 1818), 
Venericardia imbricata Lamarck, 1801. 

Subgenus Pacificor Verastegui, 1953 

Type Species. By original designation, Venericardia (Pa¬ 
cificor) mulleri Verastegui, 1953. 

Venericardia {Pacificor) hornii lutmani 
Turner, 1938 
Figure 107 

Venericardia hornii lutmani Turner, 1938:50, pi. 13, fig. 4; 

pi. 14, fig. 2. Weaver, 1943:135, pi. 28, fig. 1; pi. 32, fig. 1. 
Venericardia ( Pacificor) lutmani Turner. Verastegui, 1953: 

26-27, pi. 7, figs. 3-5; pi. 8, fig. 8. 

Venericardia (Pacificor) hornii lutmani Turner. Givens, 1974: 

47, pi. 1, fig. 16; pi. 2, fig. 8. Saul, 1983:pl. 2, fig. 6. 

Primary Type Material. UCMP holotype 33133, UCMP 
locality A-1233; UCMP paratype 33134, UCMP locality A- 
1173, lower Umpqua Formation. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak and Pine Moun¬ 
tain areas, southern California through southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 824, 846? 

Remarks. Only one specimen of this taxon that could be 
positively identified was found in the Whitaker Peak seetion. 
It is large (height 82 mm), articulated, and fairly well pre¬ 
served. Five small, disarticulated specimens were found at 
locality 846. They are internal molds that show about 30 
radial ribs on each valve. According to Givens (1974), this 
species is distinguished by 27 to 30 radial ribs. 

Although Turner (1938) and Verastegui (1953) reported 
this species from the upper Paleocene “Santa Susana Shale” 
in Simi Valley, southern California, Saul (1983) reported that 
Turner’s (1938:50) V. hornii lutmani from the “Santa Susana 
Shale” is undoubtedly V (P.) hornii susanaensis Verastegui 
(1953:22-23), pi. 5, figs. 1-4). Venericardia (P.) hornii hit - 
mani Turner has not been found in Simi Valley (Saul, 1983). 

Venericardia ( Pacificor) aragonia joaquinensis 
(Vokes, 1939) 

Figure 108 

Venericardia aragonia var. Turner, 1938:49, pi. 13, figs. 

6-9. 


Megacardita (Venericor) hornii joaquinensis Vokes, 1939: 

69-70, pi. 8, figs. 1-2; pi. 9, figs. 1-2. 

Venericardia (Leuroactis) schencki Verastegui, 1953:50-51, 
pi. 4, figs. 6-8. 

Venericardia (Leuroactis) alisoensis Verastegui, 1953:52-53, 
pi. 10, figs. 1-3. 

Venericardia (Leuroactis) joaquinensis (Vokes). Verastegui, 
1953:60-61, pi. 11, figs. 1-4; pi. 12, figs. 4-6. 
Venericardia (Leuroactis) vokesi Verastegui, 1953:61-62, pi. 
14, figs. 1-3. 

Venericardia (Pacificor) aragonia joaquinensis (Vokes). Saul, 
1983:pl. 2, figs. 7-8. Squires, 1984:46, fig. lOp. 

Primary Type Material. UCMP holotype 15616, UCMP 
locality 4170; UCMP paratype 15617, UCMP locality 4169; 
UCMP paratype 15618, UCMP locality A-819; all from Av- 
enal Formation. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 803, 806, 813, 815. Turritella 
uvasana applinae fauna, Juncal Formation: CSUN locality 
828? 

Remarks. About seven small, disarticulated specimens were 
found at each locality, except at localities 815 and 828 where 
only single specimens were found. Preservation is poor with 
internal molds common. This subspecies is characterized by 
the presence of about 21 radial ribs. 

The presence of V. (P.) aragonia joaquinensis in the Tur¬ 
ritella uvasana infera fauna of the Whitaker Peak section 
extends the molluscan stage range of this subspecies into the 
“Capay Stage” proper. Previously, the lower range limit had 
been known to be uppermost “Capay” (Saul, 1983; Squires, 
1984). 

Subfamily Carditesinae Chavan, 1969 
Genus Glyptoactis Stewart, 1930 

Type Species. By original designation, Venericardia hadra 
Dali, 1903. 

Subgenus Glyptoactis s.s. 

Glyptoactis ( Glyptoactis ) domenginica 
(Vokes, 1939) 

Figure 109 

Venericardia ( Glyptoactis ?) domenginica Vokes, 1939:66, pi. 
5, figs. 7-9. 

Venericardia (Glyptoactis) domenginica Vokes. Verastegui, 
1953:43-44, pi. 13, fig. 1. 

Glyptoactis domenginica (Vokes). Givens, 1974:47. Squires, 
1977:table 1. Givens and Kennedy, 1979:tables 1, 3. 
Glyptoactis (Glyptoactis) domenginica (Vokes). Squires, 1984: 
46-47, figs. lOr-q. 

Primary Type Material. UCMP holotype 15611, Domen- 
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gine Formation, UCMP locality A-1219; UCMP paratypes 
15612 and 15613, Tejon Formation, UCMP locality A-1003. 

Molluscan Stage Range. “Domengine” through “Transi¬ 
tion.” 

Geographic Distribution. San Diego through Mt. Diablo, 
northern California. 

Local Occurrence. Turritella uvasana applinae fauna, Jun- 
cal Formation: CSUN locality 828. Turritella uvasana ap¬ 
plinae fauna, Matilija Sandstone?: CSUN localities 232?, 237. 

Remarks. Only two specimens were found at each locality. 
Preservation is poor to fair, and most of the specimens are 
internal molds. The best preserved specimen (Fig. 109) shows 
the characteristic noded tripartite ribs. 


Subgenus Claibornicardici 
Stenzel and Krause, 1957 

Type Species. By original designation, Venericardia alti- 
costa Conrad, 1833. 

Glyptoactis ( Claibomicardia ) sandiegoensis 
(Hanna, 1927) 

Figure 110 

Cardita sandiegoensis Hanna, 1927:283, pi. 37, figs. 1, 2, 
8, 9. 

Venericardia ( Glyptoactis) tncmasteri Verastegui, 1953:42- 
43, pi. 13, figs. 2-3. 

Glyptoactis ( Claibomicardia) sandiegoensis (Hanna). Givens 
and Kennedy, 1979:95, table 1. 

Primary Type Material. UCMP syntypes 30980-30983, 
Ardath Shale, UCMP locality 5062. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. San Diego through Whitaker Peak 
area, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 361?, 825, 835, 837, 844, 847. 

Remarks. About four valves were found at each locality, 
except at localities 361 and 825 where only single valves 
were found. All specimens are poorly preserved except the 
slightly worn figured specimen (Fig. 110) which has sculpture 
that matches the description of Glyptoactis mcmasteri, a ju¬ 
nior synonym of G. (C.) sandiegoensis. 

Claibomicardia is characterized by tripartite radial ribs in 
the anterior part of the shell and simple radial ribs in the 
posterior part. Hanna (1927) reported that his species had 
15 to 19 radial ribs. The Whitaker Peak specimens have 20 
ribs. 

Previously, this species had not been reported as ranging 
into the “Capay Stage” or found as far north as the Whitaker 
Peak area. These specimens in the Whitaker Peak area are 


the earliest occurrence worldwide referable to Claibornicar - 
dia. 

Superfamily Crassatellacea 

Family Crassatellidae Ferussac, 1822 

Subfamily Crassatellinae Ferussac, 1822 

Genus Crassatella Lamarck, 1799 

Type Species. By subsequent designation (Schmidt, 1818), 
Mactra cygnaea Lamarck, 1799 (not Chemnitz, 1782) [=C. 
gibba Lamarck, 1801, = Venus ponderosa Gmelin, 1791]. 

Crassatella uvasana Conrad, 1855 

Figure 111 

Crassatella uvasana Conrad, 1855:9; 1857:pl. 2, fig. 5. Gabb, 
1864:214-215, pi. 32, fig. 284. Stewart, 1930:141-143, pi. 
12, fig. 9. Turner, 1938:47-48. Givens, 1974:48. Demere, 
Sundberg, and Schram, 1979:pl. 1, fig. 7. Squires, 1984: 
47-49, figs. 1 la-g. 

Crassatella altaC onrad, 1855:9; 1857:321 [not Conrad, 1832: 
21, pi. 7]. 

Crassatella grandis Gabb, 1864:181, pi. 24, fig. 163; 1869: 
189. 

Astarte semidentata Cooper, 1894:48, pi. 3, figs. 44-45. 
Crassatellites grandis (Gabb). Arnold, 1910:13, pi. 2, figs. 
10-10a; pi. 3, fig. 14. Dickerson, 1915:80, pi. 1, fig. 8; pi. 
2, figs, la-b [not Waring, 1917:74, pi. 12, fig. 16 = Cras¬ 
satella branneri fide Nelson, 1925:410]. 

Crassatellites uvasana (Conrad). Arnold and Hannibal, 1913: 
569. Dickerson, 1915:80, pi. 2, fig. 2. Waring, 1917:59, pi. 
8, fig. 10. 

Crassatellites mathewsonii (Gabb). Dickerson, 1916:pl. 36, 
figs. 9a-b (probably C. semidentata (Cooper) fide Turner, 
1938:47-48). 

Crassatellites uvasanus (Conrad). Anderson and Hanna, 1925: 

172-174, pi. 4, figs. 2-3, text fig. 7. 

Crassatellites semidentata (Cooper). Hanna, 1927:282, pi. 
35, figs. 1-2. 

Crassatella semidentata (Cooper). Turner, 1938:47-48. 
Crassatella uvasana semidentata (Cooper). Vokes, 1939:64- 
65, pi. 4, figs. 4, 6, 8, 10, 12. Givens, 1974:48. Squires, 
1977:table 1. Givens and Kennedy, 1979:tables 1, 3. 
Crassatella uvasana uvasana (Conrad). Givens and Kennedy, 
1979:table 4. 

Primary Type Material. Holotype undetected, USNM col¬ 
lection, Tejon Formation, Grapevine Canyon, Tejon quad¬ 
rangle, Kern County, California. 

Molluscan Stage Range. “Domengine” through “Tejon.” 
Geographic Distribution. San Diego through central Cal¬ 
ifornia. 

Local Occurrence. Turritella uvasana applinae fauna, Ma¬ 
tilija Sandstone?.: CSUN localities 219, 231?, 237. 
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Remarks. Five left-hand valves and four right-hand valves 
were found at locality 237. Preservation is excellent. A growth 
series is represented with a range of height from 14 to 90 
mm. The juvenile specimens have higher and more promi¬ 
nent beaks than the adult specimens. This trend has been 
observed before in this species (Squires, 1984). Only single 
large valves were found at localities 219 and 231. 

Superfamily Cardiacea 

Family Cardiidae Lamarck, 1809 

Subfamily Cardiinae Lamarck, 1809 

Genus Acanthocardia Gray, 1851 

Type Species. By subsequent designation (Stoliczka, 1870), 
Cardium aculeatum Linne, 1758. 

Subgenus Schedocardia Stewart, 1930 

Type Species. By original designation, Cardium hatche- 
tigbeense Aldrich, 1886. 

Acanthocardia {Schedocardia) brewerii 
(Gabb, 1864) 

Figure 1 12 

Cardium brewerii Gabb, 1864:173, pi. 24, fig. 155. Arnold, 
1907:pl. 39, fig. 5. McLaughlin and Waring, 1915:fig. 14. 
Waring, 1917:pl. 14, fig. 9. Anderson and Hanna, 1925: 
165-166, pi. 1, fig. 3. Clark, 1929:pl. 12, fig. 7. 
Plagiocardium (Schedocardia) brewerii (Gabb). Stewart, 1930: 
256-258, pi. 12, fig. 6. Turner, 1938:52-53, pi. 9, figs. 6- 
7. Vokes, 1939:75, pi. 11, figs. 1-4. Stewart, 1946:pl. 11, 
fig. 20. 

Plagiocardium brewerii (Gabb). Merriam and Turner, 1937: 
table 2. 

Loxocardium (Schedocardia) brewerii (Gabb). Weaver, 1943: 
153-154, pi. 35, figs. 15-16, 18; pi. 38, figs. 1, 9; pi. 104, 
fig. 12. 

Cardium (Trachy cardium) brewerii brewerii (Gabb). Klein- 
pell and Weaver, 1963:201-202, pi. 34, figs. 1-2. 
Acanthocardia (Schedocardia) brewerii (Gabb). Givens, 1974: 

48-49, pi. 1, fig. 17. Squires, 1984:49, figs. 12a-b. 
Acanthocardia brewerii (Gabb). Givens and Kennedy, 1979: 
table 4. Dcmere, Sundberg, and Schram, 1979:pl. 2, fig. 
10 . 

Primary Type Material. ANSP leetotype 4560, designated 
by Stewart (1930:257), Tejon Formation, east of north end 
of Grapevine Canyon, Kern County, California. 

Moiluscan Stage Range. “Capay” through “Tejon.” 
Geographic Distribution. San Diego, California through 
southwestern Washington. 


Local Occurrence. Turrit el/a uvasana infer a fauna, Juncal 
Formation: CSUN localities 358, 359, 807. Turritella uva¬ 
sana applinae fauna, Juncal Formation: CSUN localities 363, 
828. 

Remarks. Fifteen specimens were found at locality 358. 
At localities 359, 807, and 828, eight specimens were found. 
At locality 363, only one specimen was found. All specimens 
are single valves, and preservation is fair. 

Subfamily Protocardiinae Keen, 1951 
Genus Nemocardium Meek, 1876 

Type Species. By subsequent designation (Sacco, 1899), 
Cardium semiasperum Deshayes, 1858. 

Nemocardium linteum (Conrad, 1855) 

Figure 113 

Cardium linteum Conrad, 1855:3, 9; 1857:pl. 2, fig. 1. An¬ 
derson and Hanna, 1925:166-167, pi. 3, fig. 3. 

Cardium cooperii Gabb, 1864:172, pi. 24, figs. 154-154a. 
Arnold, 1907:pl. 38, figs. 2-2a. Waring, 1917:pl. 13, fig. 
3. Hanna, 1927:285, pi. 41, figs. 6-7. 

Cardium dalli Dickerson, 1913:289, pi. 14, figs. 4a-c. 

Not Cardium dalli Heilprin, 1887:131, pi. 16a, fig. 70. 
Cardium marysvillensis Dickerson, 1916:482 [new name for 
Cardium dalli Dickerson, 1913, preoccupied]. 

Cardium (Protocardium) matysvillensis Dickerson. Clark and 
Woodford, 1927:94, pi. 15, fig. 12. 

Nemocardium linteum (Conrad). Stewart, 1930:275-277, pi. 
8, fig. 6. Turner, 1938:52, pi. 10, fig. 10. Vokes, 1939:76- 
77, pi. 11, figs. 6, 9. Weaver, 1943:159-160, pi. 38, fig. 3; 
1953:28. Stewart, 1946:pl. 11, fig. 19. Moore, 1968:30, pi. 
13d. Zinsmeister, 1974:97-98, pi. 9, figs. 7-9; 1983a:pl. 2, 
fig. 7. Givens and Kennedy, 1979:table 4. Squires, 1984: 
49-50, fig. 12c. 

Cardium (Nemocardium) linteum Conrad. Kleinpell and 
Weaver, 1963:202, pi. 34, fig. 4. 

Nemocardium (Nemocardiwn) linetum (Conrad). Givens, 
1974:49. Squires, 1977:table 1. 

Primary Type Material. USNM holotype 1834, Domen- 
gine Formation near Martinez, California. 

Moiluscan Stage Range. “Martinez” through “Tejon.” 
Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 358. Turritella uvasana applinae 
fauna, Juncal Formation: CSUN locality 828. Turritella uva¬ 
sana applinae fauna, Matilija Sandstone?: CSUN localities 
219, 232, 808. 

Remarks. Three to four specimens were found at each of 
the Turritella uvasana applinae fauna localities whereas only 
single specimens were found at the Turritella uvasana infera 
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Figures 112-130. Whitaker Peak area bivalves, an ophiuroid, and an echinoid. Figs. 112-128. Bivalves. 112. Acanthocardia (Schedocardia) 
brewerii (Gabb, 1864), left valve, x 2, length 14 mm, height 16.5 mm, LACMIP hypotype 7529, CSUN loc. 359. 113. Nemocardium hnteum 
(Conrad, 1855), mostly internal mold of right valve, xl.7, length 21 mm, height 21, LACMIP hypotype 7530, CSUN loc. 232. 114. Spisula 
merriami Packard, 1916. left valve, x 2.3, length 15 mm, height 13, LACMIP hypotype 7531, CSUN loc. 828. 115. Solena ( Eosolen) novacularis 
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fauna localities. Only single valves were found at all localities, 
and preservation is fair with internal molds common. 

Superfamily Mactracea 
Family Mactridae Lamarck, 1809 
Subfamily Mactrinae Lamarck, 1809 
Genus Spisula Gray, 1837 

Type Species. By subsequent designation (Gray, 1837), 
“Mactra solida Montagu” [=Cardium solidum Linne, 1758]. 

Spisala merriami Packard, 1916 

Figure 114 

Spisula merriami Packard, 1916:294-295, pi. 27, figs. 3-4. 

Dickerson, 1916:485-486, pi. 39, figs. 2a-c. Vokes, 1939: 

97, pi. 15, figs. 12-13. Weaver, 1943:233-234, pi. 52, figs. 

11-12; p. 54, fig. 10. 

Spisula cf. merriami Packard. Turner, 1938:64, pi. 6, fig. 12. 

Primary Type Material. UCMP holotype 11484, UCMP 
paratype 1 1485, Domengine Formation, UCMP locality 672. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. Whitaker Peak area, southern 
California through southwestern Oregon. 

Local Occurrence. Turritella uvasana applinae fauna, Jun- 
cal Formation: CSUN locality 828. 

Remarks. Only a single valve was found and preservation 
is fair. This species is characterized by a distinct ridge that 
extends posteriorly from the beak to the ventral margin and 
another ridge that extends anteriorly from the beak to the 
ventral surface. As Packard (1916) originally noted in his 
description, commarginal ribbing is present over the entire 
external shell surface. In the specimen from locality 828, 
ribbing is not preserved in the beak area, but elsewhere it is 
present. 


Previously, this species had not been found south of the 
Coalinga area, central California. 

Superfamily Solenacea 
Family Solenidae Lamarck, 1809 
Genus Solena Morch, 1853 

Type Species. By subsequent designation (Stoliczka, 1871), 
Solen obliquus Spengler, 1794. 

Subgenus Eosolen Stewart, 1930 

Type Species. By original designation, Solen plagiaulax 
Cossmann, 1906. 

Solena ( Eosolen ) novacularis 
(Anderson and Hanna, 1928) 

Figure 1 15 

Solen novacula Anderson and Hanna, 1925:147, pi. 6, fig. 9. 

Hanna, 1927:294, pi. 43, fig. 1. 

Not Solen novacula Montagu, 1803:47. 

Solen novacularis Anderson and Hanna, 1928: 65-66 [new 
name for Solen novacula Anderson and Hanna, 1925, 
preoccupied]. 

Solena (Eosolen) coosensis Turner, 1938:62-63, pi. 9, figs. 
1-2. Vokes, 1939:96, pi. 15, fig. 5. Givens, 1974:49-50, 
pi. 2, fig. 1. 

Solena coosensis Turner. Weaver, 1943:229, pi. 52, fig. 16; 
pi. 53, fig. 13. 

Solena novacularis (Anderson and Hanna). Givens and Ken¬ 
nedy, 1979:table4. 

Solena (Eosolen) novacularis (Anderson and Hanna). Squires, 
1984:50, fig. 12d. 

Primary Type Material. CAS holotype 882 of Solen no¬ 
vacula Anderson and Hanna and of Solen novacularis An¬ 
derson and Hanna, Tejon Formation, CAS locality 792. 
Molluscan Stage Range. “Capay” through “Tejon.” 


(Anderson and Hanna, 1928), right valve, xl.3, length 58 mm, height 19 mm, LACMIP hypotype 7532, CSUN loc. 827. 116. Tellina 
(Macaliopsis) new species? aff. T. (M.) rosa (Hanna, 1927), partial internal mold of left valve, x2, length 20 mm, height 15 mm, LACMIP 
hypotype 7533, CSUN loc. 845. 117. Gari texta Gabb, 1864, mostly internal mold of left valve, x 1, length 55 mm, height 32 mm, LACMIP 
7534, CSUN loc. 232. 118. Gari new species? aff. G. eoundulata Vokes, 1939, internal mold of right valve, x2.3, length 17 mm, height 10 
mm, LACMIP hypotype 7535, CSUN loc. 845. 119. Pitar (Lamelliconcha) joaquinensis Vokes, 1939, left valve, x2.2, length 16 mm, height 
12 mm, LACMIP hypotype 7536, CSUN loc. 237. 120-121. Callista (Costacallista) hornii vokesi new subspecies. All parts left valve, x3, 
length 11 mm, height 9 mm, UCMP holotype 11667, UCMP loc. 672. 120. Interior. 122. Callista (Macrocallista) domenginica Vokes, 1939, 
left valve, xl.3, length 25 mm, height 20 mm, LACMIP hypotype 7537, CSUN loc. 237. 123. Callocardia (Nitidavenus) tejonensis (Waring, 
1914), left valve, x 1.5, length 20 m, height 20 mm, LACMIP hypotype 7538, CSUN loc. 231. 124. Corbula (Caryocorbula) dickersoni Weaver 
and Palmer, 1922, left valve, x2.8, length 11.5 mm, height 7 mm, LACMIP hypotype 7539, CSUN loc. 807. 125. Corbula (Caryocorbula) 
parilis Gabb. 1864, right valve, x4.3, length 8 mm, height 6 mm, LACMIP hypotype 7540, CSUN loc. 237. 126. Corbula ( \'aricorbula) 
capayana Vokes, 1939, right valve, x7.3, length 4 mm, height 3 mm, LACMIP hypotype 7541, CSUN loc. 845. 127. Teredod sp., in petrified 
wood, xl.2, length 48 mm, LACMIP hypotype 7542, CSUN loc. 362. 128. Pholadomya (Bucardiomya) givensi Zinsmeister, 1978, internal 
mold, right valve, x 1.1, length 30 mm, height 18 mm, LACMIP hypotype 7543, CSUN loc. 816. Figs. 129-130. Ophiuroid and an echinoid. 
129. Unidentifiable ophiuroid, aboral view. x2, greatest diameter 27 mm, LACMIP hypotype 7544, CSUN loc. 230. 130. Schizaster cf. S. 
lecontei Merriam, 1899, internal mold, dorsal view, x2, greatest diameter 18 mm, LACMIP hypotype 7545, CSUN loc. 843. 
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Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Tnrritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 827. 

Remarks. Three fragmentary specimens were found at lo¬ 
cality 827. Two are internal molds. The third specimen (Fig. 
11 5) has an anterior umbonal furrow set at an angle of 120° 
to the dorsal margin. 

Previously, this species had not been reported with cer¬ 
tainty as ranging into the “Capay Stage.” Givens (1974:table 
1) reported this species to range into the “Capay Stage,” but 
his determination was based on a tentative occurrence. 

Superfamily Tellinacea 
Family Tellinidae Blainville, 1814 
Subfamily Tellininae Blainville, 1814 
Genus Tellina Linne, 1758 

Type Species. By subsequent designation (Children, 1823), 
Tellina radiata Linne, 1758. 

Subgenus Maca/iopsis Cossmann, 1886 

Type Species. By subsequent designation (Dali, 1900), Tel- 
lina barrandei Deshayes, 1857. 

Tellina ( Macaliopsis ) new species? 
aff. T. (M.) rosa (Hanna, 1927) 

Figure 116 

Local Occurrence. Tnrritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 845. 

Remarks. A single specimen was found. It is a partial in¬ 
ternal mold of a left valve, but shell is present along the 
anterior end. The specimen is similar to Tellina ( Macaliopsis ) 
rosa (Hanna, 1927:292, pi. 41, figs. 2-5, 8; Squires, 1984: 
50, fig 12e) from “Domengine”-age strata, San Diego through 
Simi Valley, southern California. The Whitaker Peak spec¬ 
imen, however, has more closely spaced commarginal ribs 
and a slightly more pronounced depression from the beak to 
the posterior ventral margin. It may represent a new species. 

The Whitaker Peak specimen also resembles Tellina (Ma¬ 
caliopsis) biangularis Deshayes (1824:82, pi. 12, figs. 1, 2; 
Cossmann and Pissarro, 1904-1906:pl. 6, fig. 35-28) from 
lower and middle Eocene strata, Paris Basin, France. The 
California specimen, however, has fewer and more widely 
spaced commarginal ribs and a stronger posterior umbonal 
fold. 

The geologic range of Macaliopsis is Paleocene-Miocene 
according to Keen (1969) and Eocene according to Afshar 
(1969). Prior to this present report, it has only been found 
in Europe and eastern Central America (Keen, 1969). 

Macaliopsis was considered to be a subgenus of Arcopagia 
by Afshar (1969), but Arcopagia is diagnosed as having an 
obsolete posterior fold. The presence of a strong posterior 
umbonal fold on the Whitaker Peak specimen supports the 


interpretation of Keen (1969) that Macaliopsis belongs in 
Tellina. 

Family Psammobiidae Fleming, 1828 
Subfamily Psammobiinae Fleming, 1828 
Genus Gari Schumacher, 1817 

Type Species. Pending decision by the ICZN, Gari vulgaris 
Schumacher, 1817 [=Solen amethyst us Wood, 1818]. 

Gari texta Gabb, 1864 

Figure 117 

IGari texta Gabb, 1864:155, pi. 22, fig. 130. 

“ Gari ” texta Gabb. Stewart, 1930:283, pi. 7, fig. 12. 

Gari texta Gabb. Vokes, 1939:93, pi. 15, fig. 1. 

Primary Type Material. ANSP holotype 4471, Tejon For¬ 
mation s.l., near Martinez, California. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. Simi Valley, southern California 
through central California and San Francisco regions. 

Local Occurrence. Tnrritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 232. 

Remarks. Only a single, large specimen (length 55 mm) 
was found. It is mostly an internal mold of a left valve. This 
species is characterized by fairly prominent commarginal 
ribbing with radial ribbing in the interspaces. On the Whit¬ 
aker Peak specimen, the commarginal ribbing is preserved 
well, but the radial ribbing is only faintly preserved in the 
posterior ventral area. 

Gari new species? 
aff. G. eoundulata Vokes, 1939 

Figure 1 18 

Local Occurrence. Tnrritella uvasana infer a fauna, Juncal 
Formation: CSUN locality 845. 

Remarks. Three small specimens were found, and they are 
internal molds of single valves. They are similar to G. eoun¬ 
dulata Vokes (1939:93-94, pi. 14, figs. 23, 24) from “Capay 
Stage” and “Domengine Stage” strata, Fresno County, cen¬ 
tral California, but the Whitaker Peak specimens lack um¬ 
bonal grooves in the posterior and anterior regions. The 
Whitaker Peak specimens may represent a new species. 

Superfamily Veneracea 
Family Veneridae Rafinesque, 1815 
Subfamily Pitarinae Stewart, 1930 
Genus Pitar Romer, 1857 

Type Species. By monotypy, Venus tumens Gmelin, 1791. 

Subgenus Lamelliconcha Dali, 1902 

Type Species. By original designation, Cytherea concinna 
J. Sowerby, 1835. 
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Pilar ( Lamelliconcha) joaquinensis Vokes, 1939 

Figure 119 

Metetrix hornii Gabb. Arnold, 1910:pl. 3, fig. 9. [Misiden- 
tification.] 

Pitar ( Lamelliconcha ) joaquinensis Vokes, 1939:85-86, pi. 
13, figs. 9-12. Givens, 1974:54, pi. 3, fig. 7. Squires, 1984: 
51, fig. 12k. 

Pitafi joaquinensis Vokes. Stewart, 1946:pl. 12, fig. 12. 
Pitar joaquinensis Vokes. Givens and Kennedy, 1979: 
table 1. 

Primary Type Material. UCMP holotype 15674, Domen- 
gine Formation, UCMP locality A-1027; UCMP paratype 
15675, Domengine? Formation, UCMP locality 4175; UCMP 
paratype 15676, Domengine Formation, UCMP locality A- 
1027; UCMP paratype 15677, Avenal Formation, UCMP 
locality A-1280. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Simi Valley, southern California 
through central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 359. Turritella uvasana applinae 
fauna, Juncal Formation: CSUN localities 363, 828. Turri¬ 
tella uvasana applinae fauna, Matilija Sandstone?: CSUN 
locality 237. 

Remarks. At locality 237, 25 specimens were found. At 
each of the other localities, about 17 specimens were found. 
Only single valves were found at all localities, and preser¬ 
vation is good. 

Pitar (L.) joaquinensis is characterized by its ovate shape 
and moderately broad, flat commarginal ribs with linear in¬ 
terspaces. Pitar (L.) joaquinensis resembles Callista ( Macro- 
eallista) domenginica Vokes, but in P. (L.) joaquinensis the 
dorsal edges of the commarginal ribs are not steeper than the 
ventral edges, the ribs are not tilted toward the ventral mar¬ 
gin, and the interspaces are linear impressions rather than 
V-shaped grooves. As noted by Vokes (1939), P. ( L .) joa¬ 
quinensis can be subovate to trigonal. Most of the Whitaker 
Peak specimens are subovate, but a few at locality 237 are 
trigonal in shape. 

Previously, this species had not been reported as ranging 
into the “Capay Stage.” 

Genus Callista Poli, 1791 

Type Species. By subsequent designation (Meek, 1876), 
Venus chione Linne, 1758. 

Subgenus Costacallista Palmer, 1927 

Type Species. By original designation, Venus erycina Linne, 
1758. 

Callista ( Costacallista ) hornii vokesi 
new subspecies 

Figures 120, 121 

Meretrix hornii Gabb. Dickerson, 1916:444, pi. 38, figs, 
la-b. 


Pitar ( Lamelliconcha ) hornii new subspecies Vokes, 1939: 

86-87, pi. 13, fig. 6. 

Diagnosis. Generic assignment based on ovate shape, in¬ 
equilateral valves, prosogyrate, well-developed anterior lat¬ 
eral, fairly long and narrow posterior cardinal. Subgeneric 
assignment based on strongly developed commarginal sculp¬ 
ture. Specific assignment based on numerous thin, verti¬ 
cal-sided commarginal ribs separated by flat-bottomed 
interspaces. Subspecific assignment based on flat-bottomed 
interspaces two to three times as wide as the thin commar¬ 
ginal ribs. 

Callista (Costacallista) hornii vokesi new subspecies differs 
from typical Callista (Costacallista) hornii (Gabb, 1864:164, 
pi. 23, fig. 144; 1869:185, pi. 30, fig. 78; also see Givens, 
1974:55 for synonymy) from upper middle through upper 
Eocene strata (“Transition” through “Tejon” “stages”), west¬ 
ern and central Transverse Ranges, southern California (Giv¬ 
ens, 1974), in the following features: less sharply rounded 
anteriorly and more broadly rounded posteriorly (Vokes, 
1939). In addition, the interspaces between the ribs are wider 
than in the typical form. Useful comments and illustrations 
of C. (C.) hornii can be found in Stewart (1930:242-244, pi. 
12, fig. 8; pi. 17, fig. 7) and Givens (1974:55, pi. 3, fig. 6). 

Description. Shell small, inequilateral, subtrigonal, gently 
rounded anteriorly and broadly rounded posteriorly. Beak 
prominent, prosogyrate, and anterior to the midline of valve. 
Lunule small, flat, bounded by an incised line. Anteriormost 
half of the posterior dorsal margin with a prominent cord. 
Shell surface sculptured by strongly developed, thin, vertical¬ 
sided commarginal ribs, separated by flat-bottomed inter¬ 
spaces two to three times as wide as ribs. 

Anterior cardinal thin and joined dorsally to the stout and 
triangular-shaped middle cardinal, posterior cardinal fairly 
long and narrow and about half the length of the nymph 
plate. Anterior lateral tooth well developed. Posterior lateral 
tooth very feeble. Valve margins internally smooth. Holotype 
length (complete) 11 mm, height (complete) 9 mm. 

Primary Type Material. UCMP holotype 1 1667, UCMP 
paratype 15878, Domengine Formation, UCMP locality 672. 

Molluscan Stage Range. “Capay” through “Domengine.” 

Geographic Distribution. Simi Valley, southern California 
through Coalinga area, central California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 358, 359. Turritella uvasana 
applinae fauna, Juncal Formation: CSUN locality 828. 

Remarks. Three specimens were found at each of the lo¬ 
calities. Only single valves were found, and preservation is 
fair to good. 

Anderson and Hanna (1925:158) first recognized that 
Dickerson’s (1916) “ Meretrix liornii Gabb” is different from 
typical Callista (Costacallista) hornii (Gabb). Vokes (1939) 
also recognized the difference and proposed a new subspecies. 
He did not, however, name the subspecies. Callista (Cos¬ 
tacallista) hornii vokesi new subspecies, therefore, is now 
erected. Dickerson's (1916) specimen (UCMP 15878) is cho¬ 
sen as the holotype (Figs. 120, 121), and Vokes' specimen 
(UCMP 1 1667) is chosen as the paratype. Vokes (1939) as¬ 
signed the subspecies to Pitar (Lamelliconcha) although 
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Stewart (1930:242) had assigned the species to Macrocallista 
(Costacallista ). The assignment to Costacallista, which is a 
subgenus of Callista in Keen (1969), seems justified at this 
time based on the nature of the strong sculpture although, 
admittedly, the preservable differences between Pitar (La- 
melliconcha) and Callista (Costacallista ) are subtle. 

Previously, this subspecies had not been reported as rang¬ 
ing into the “Capay Stage.” 

Etymology. The subspecies is named for H.E. Vokes, in 
recognition of his many valuable contributions on Tertiary 
molluscs. 

Subgenus Macrocallista Meek, 1876 

Type Species. By original designation, Venus gigantea 
Gmclin, 1791 [=Venus nitnbosa Lightfoot, 1786]. 

Callista (.Macrocallista ) domenginica 
Vokes, 1939 

Figure 122 

Meretrix uvasana “Conrad.” Arnold, 1910:pl. 3, fig. 13. Ar¬ 
nold and Anderson, 1910:70, pi. 25, fig. 13. [Misidentifi- 
cation, fide Keen and Bentson, 1944:67.] 

Macrocallista (Costacallista) domenginica Vokes, 1939:81, 
pi. 12, figs. 1-8. 

Callista (.Microcallista ) domenginica (Vokes). Squires, 1977: 
table 1. 

Primary Type Material. UCMP holotype 15654, Domen- 
gine Formation, UCMP locality 3315; UCMP paratype 
15655, Domengine Formation, UCMP locality 3958; UCMP 
paratype 15656, Avenal Formation, UCMP locality A-975; 
UCMP paratype 15657, Domengine Formation, UCMP lo¬ 
cality A-1220; UCMP paratypes 15658 and 15659, Domen¬ 
gine Formation, UCMP locality 3315. 

Molluscan Stage Range. “Domengine.” 

Geographic Distribution. Whitaker Peak area, southern 
California through central California. 

Local Occurrence. Turrit ella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 237. 

Remarks. Seven single valves, ranging in height from 12 
to 23 mm, were found. Preservation is good. This species is 
characterized by its ovate shape and moderately broad, flat- 
topped commarginal ribs that become more irregularly spaced 
with growth. The ribs are slightly tilted toward the ventral 
margin, and the dorsal sides of these ridges are steeper than 
the ventral sides. 

Previously, this species had not been found south of the 
Coalinga, central California area. 

Genus Callocardia A. Adams, 1864 

Type Species. By monotypy, Callocardia guttata A. Adams, 
1864. 

Subgenus Nitidavenus Vokes, 1939 

Type Species. By original designation, Cytherea nitida De- 
shayes, 1858. 


Callocardia (Nitidavenus) tejonensis 
(Waring, 1914) 

Figure 123 

Isocardia tejonensis Waring, 1914:784-785; 1917:93, pi. 15, 
fig. 14. 

cf. “ Isocardia tejonensis ” Waring. Turner, 1938:58, pi. 11, 
figs. 1-4. 

Nitidavenus tejonensis (Waring). Vokes, 1939:83-84, pi. 12, 
figs. 11, 13-16. 

Callocardia (Nitidavenus) tejonensis (Waring). Squires, 1984: 
51, fig. 12h. 

Primary Type Material. SU holotype 189, SU paratypes 
5188-5190, Llajas Formation, SU locality 2696. 

Molluscan Stage Range. “Capay” through “Domengine.” 
Geographic Distribution. Simi Valley, southern California 
through southwestern Oregon. 

Local Occurrence. Turritella uvasana applinae fauna, Ma- 
tilija Sandstone?: CSUN locality 231. 

Remarks. Only a single specimen was found, but it is ar¬ 
ticulated and well preserved. This species is characterized by 
inflated, markedly prosogyrous beaks and a lunule bounded 
by an incised line. In addition, the commarginal ribbing be¬ 
comes very fine on the beaks. 

Order Myoida 
Superfamily Myacea 
Suborder Myina 

Family Corbulidae Lamarck, 1818 
Subfamily Corbulinae Lamarck, 1818 
Genus Corbula Bruguiere, 1797 

Type Species. By subsequent designation (Schmidt, 1818), 
Corbula sulcata Lamarck, 1801. 

Subgenus Caryocorbula Gardner, 1926 

Type Species. By original designation, Corbula alaba- 
miensis Lea, 1833. 

Corbula (Caryocorbula) dickersoni 
Weaver and Palmer, 1922 
Figure 124 

Corbula dickersoni Weaver and Palmer, 1922:24-25, pi. 9, 
figs. 9-10. Clark, 1938:700, pi. 1, fig. 17. Weaver, 1943: 
257-258, pi. 61, figs. 13, 16-17, 20. Demere, Sundberg, 
and Schram, 1979:pl. 2, fig. 11. 

Corbula (Caryocorbula) dickersoni Weaver and Palmer. 
Vokes, 1939:98, pi. 16, figs. 1, 5, 9. Givens, 1974:57, pi. 
4, fig. 7. Squires, 1984:53, fig. 12m. 

Primary Type Material. CAS holotype 7452, CAS para¬ 
types 7452A-B, Cowlitz Formation, UW locality 329. 
Molluscan Stage Range. “Capay” through “Tejon.” 
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Geographic Distribution. San Diego, California through 
southwestern Washington. 

Local Occurrence. Turritella uvasana infer a fauna, Juncal 
Formation: CSUN localities 359?, 360, 361, 364, 807, 845. 

Remarks. One to three specimens were found at each lo¬ 
cality. Only single valves were found, and preservation is 
good. 

The presence of Corbula {Caryocorbula) dickersoni in the 
turritella uvasana inf era fauna of the Whitaker Peak section 
extends the molluscan stage range of this species into the 
“Capay Stage” proper. Previously, the lower range limit had 
been known to be uppermost “Capay” (Squires, 1984). 

Corbula ( Caryocorbula ) pari/is Gabb, 1864 

Figure 125 

Corbula parilis Gabb, 1864:150, pi. 29, figs. 239-239a. Ar¬ 
nold, 1910:106, pi. 2, fig. 2. Dickerson, 1915:84, pi. 4, fig. 

8; 1916:pl. 40, fig. 10. Hanna, 1927:295, pi. 43, figs. 7-11, 

13. Stewart, 1930:288-289, pi. 3, fig. 5; 1946:pl. 11, figs. 

9-10. Turner, 1938:65-66, pi. 8, figs. 11-14. Weaver, 1943: 

256, pi. 59, fig. 16. Givens and Kennedy, 1979:tables 1, 

3-4. 

Corbula ( Caryocorbula) parilis Gabb. Vokes, 1939:99, pi. 

16, figs. 2-3, 6-7, 10. Givens, 1974:57, pi. 4, fig. 9. Squires, 

1977:table 1. 

Primary Type Material. UCMP holotype 33151, Eocene 
strata, Martinez, California (see Turner, 1938:65-66). 

Molluscan Stage Range. “Capay” through “Transition.” 

Geographic Distribution. San Diego, California through 
southwestern Oregon. 

Local Occurrence. Turritella uvasana applinae fauna, Jun¬ 
cal Formation: CSUN locality 828. Turritella uvasana ap¬ 
plinae fauna, Matilija Sandstone?: CSUN localities 232, 237, 
808. 

Remarks. One or two specimens were found at each lo¬ 
cality, except at locality 237 where 19 specimens were found. 
Most of the specimens are right valves. Preservation is best 
at locality 237 where specimens faintly show the presence of 
the characteristic caneellate sculpture. 

Subgenus Varicorbula Grant and Gale, 1931 

Type Species. By original designation, Tellina gibba Olivi, 
1792. 


Corbula (Varicorbula) capayana Vokes, 1939 

Figure 126 

Corbula ( Varicorbula) capayana Vokes, 1939:99-100, pi. 16, 
figs. 13-15. 

Primary Type Material. UCMP holotype 15733, “Arroyo 
Hondo Formation,” UCMP locality 1817. 

Molluscan Stage Range. “Meganos”? through “Capay.” 
Geographic Distribution. Whitaker Peak area, southern 
California, through central California. 


Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 361, 362, 844, 845. 

Remarks. Twenty-four specimens were found at locality 
361, eight at 844, and two at each of the other localities. The 
specimens are mostly right valves, and preservation is fair. 
Height range is from 3 through 6.5 mm. 

This small, distinctive species is characterized by its strong, 
broad umbonal ridge that extends to the posterior ventral 
margin, as well as by the numerous well-developed corn- 
marginal ribs that do not cross the umbonal ridge. The pos¬ 
terior area, however, is marked by strong irregular lines of 
growth. 

See “Remarks” for Turritella andersoni in this present 
report for a discussion of the age of the type locality (UCMP 
locality 1817) of this species. 

Previously, this species had not been found anywhere else 
except in the Coalinga area, central California. 

Suborder Pholadina 
Superfamily Pholadacea 
Family Teredinidae Rafinesque, 1815 
Subfamily Teredininae Rafinesque, 1815 
Genus Teredo Linne, 1758 

Type Species. By subsequent designation (ICZN, 1926, 
opin. 94), Teredo navalis Linne, 1758. 

Teredo! sp. 

Figure 127 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN localities 362, 825, 829. 

Remarks. Teredol sp. oceurs in the Whitaker Peak area as 
calcareous-lined burrows in small pieces of petrified wood. 
Generic determination is uncertain, and it is very possible 
that future workers will assign these fossils to another genus. 

Subclass Anomalodesmata 
Order Pholadomyoida 
Superfamily Pholadomyacea 
Family Pholadomyidae Gray, 1847a 
Genus Pholadomya G.B. Sowerby, 1823 

Type Species. By subsequent designation (Gray, 1847a), 
Pholadomya Candida G.B. Sowerby, 1823. 

Subgenus Bucardiomya Rollier 
in Cossmann, 1912 

Type Species. By subsequent designation (Rollier in Coss¬ 
mann, 1912), Pholadomya bucardium Agassiz. 
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Pholadomya ( Bucardiomya ) givensi 
Zinsmeister, 1978 
Figure 128 

Pholadomya (Pholadomya ) sp. Givens, 1974:58, pi. 4, fig. 5. 
Pholadomya ( Bucardiomya ) givensi Zinsmeister, 1978:235, 
fig. 1. 

Primary Type Material. UCR holotype 4662/110, Juncal 
Formation, UCR locality 4662. 

Molluscan Stage Range. “Capay.” 

Geographic Distribution. Whitaker Peak and Pine Moun¬ 
tain areas, southern California. 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 816. 

Remarks. This species is rare in the Whitaker Peak section. 
Only two specimens were found, and both are internal molds 
of articulated individuals. 

Phylum Echinodermata 

Subphylum Asterozoa 

Class Stelleroidea 

Subclass Ophiuroidea 

Order Indeterminate 

Ophiuroid 

Figure 129 

Local Occurrence. Only a single specimen was found. It is 
an aboral surface. Four of the five rays are present, and the 
fifth one is mostly missing. Details of the central disc have 
been obliterated due to poor preservation, hence, identifi¬ 
cation could only be made to the subclass level. 

Subphylum Echinozoa 

Class Echinoidea 

Subclass Euechinoidea 

Superorder Atelostomata 

Order Spatangoida 

Suborder Hemiasterina 

Family Schizasteridae Lambert, 1902 

Genus Schizcister Agassiz, 1836 

Type Species. By subsequent designation (ICZN, 1954, 
opin. 209), Schizaster studeri Agassiz, 1836. 

Schizcister cf. S. lecontei Merriam, 1899 

Figure 130 

Local Occurrence. Turritella uvasana infera fauna, Juncal 
Formation: CSUN locality 843. 

Remarks. Two specimens were found, and they are internal 


molds. In the best preserved specimen (Fig. 130), the anterior 
half of the test has been compressed into the middle portion 
of the test. The very short bivium of the apical system, never¬ 
theless, appears to be in its original position and is centrally 
located. The specimens resemble S. lecontei Merriam (1899: 
164-165, pi. 21, figs. 1, la; Clark and Twitched, 1915:151— 
152, pi. 69, figs. 3a, b; Kew, 1920:151-152, pi. 41, figs. 3a- 
d; Grant and Hertlein, 1938:120-121, pi. 15, fig. 10; Weaver, 
1953:28) from Paleocene strata, northern California, but poor 
preservation prevents a positive specific identification. 

LOCALITIES 

CSUN macrofossil and microfossil localities collected by the 
author in the course of this study are listed first. CSUN 
macrofossil type localities mentioned in the text but collected 
during previous studies outside of the study area are listed 
next. Localities of other institutions mentioned in this report 
follow in alphabetical order. 

All CSUN study area localities are in the Juncal Formation 
or the Matilija Sandstone?, Whitaker Peak area, Los Angeles 
and Ventura counties, southern California. Unless otherwise 
noted, they are in the United States Geological Survey 7.5- 
minute topographic quadrangle of Whitaker Peak, Califor¬ 
nia, 1958. Abbreviations used are United States Geological 
Survey (USGS), feet (ft.), meters (m), township (T), range 
(R), north (N), south (S), east (E), and west (W). Distances 
are given in both English and metric units, but map contour 
elevations are given in English units only. Some localities are 
located in sections in which the north-south section lines do 
not parallel true north. In order to plot these localities, as 
described for each one in the following locality descriptions, 
measure the east or west direction along the appropriate east- 
west section line, then measure the north or south direction 
on a line perpendicular to the appropriate east-west section 
line. 

Unless otherwise indicated, the CSUN localities are in 
transition-zone deposits. The general location, relative strati¬ 
graphic position, informal biostratigraphic zone, and pro¬ 
vincial molluscan "‘stage” of each CSUN locality are shown 
in Figures 132 through 135. 

CSUN MACROFOSSIL LOCALITIES 

28. At elevation of 1460 ft. on east side of a side canyon 
to Piru Creek, 475 ft. (145 m) north and 675 ft. (206 m) west 
of SE corner of section 10, T 5 N, R 18 W. [Tidal-flat de¬ 
posits.] 

81. At elevation of 1580 ft. on east side of same side canyon 
as for locality 28, 125 ft. (38 m) south and 280 ft. (85 m) 
west of SE corner of section 19, T 5 N, R 18 W. [Tidal-flat 
deposits.] 

214. At elevation of 1360 ft. on west side of a side canyon 
to Canton Canyon, 225 ft. (69 m) north and 2700 ft. (823 
m) east of SE comer of section 10, T 5 N, R 18 W. [Tidal- 
flat deposits.] 

216. At elevation of 1820 ft. at top of small cliff, 1350 ft. 
(411m) south and 800 ft. (244 m) east of NE comer of section 
10, T 5 N, R 18 W. [Tidal-flat deposits.] 
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• 839 CSUN Macrofossil Locality 

• CN3 CSUN Microfossil Locality 
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Figure 131. Index map to the Whitaker Peak area showing locations of areas used as fossil locality maps in Figures 132-135. An explanation 
of symbols used on the locality maps is also given. 
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area. Accompanying columnar section shows stratigraphic position of the macrofossil localities. See Figure 131 for explanation of symbols. 


219 . At elevation of 1720 ft. on north side of Sharps Can¬ 
yon, 800 ft. (244 m) east of SW corner of section 2, T 5 N, 
R 18 W, and 850 ft. (259 m) north along a line perpendicular 
to the southern east-west section line. Same bed as that at 
localities 231 and 232. [Delta-front deposits.] 

220. At elevation of 1460 ft. on west side of a side canyon 
to Canton Canyon, 1375 ft. (419 m) south and 2500 ft. (762 
m) east of NE comer of section 10, T 5 N, R 18 W. 

230 . At elevation of 1275 ft. in streambed of side canyon 
to Piru Creek, 300 ft. (91 m) north and 2800 ft. (853 m) west 
of NE corner of section 10, T 5 N, R 18 W, USGS Cobble¬ 
stone Mountain, 7.5-minute quadrangle, 1958. 

231 . At elevation of 1670 ft. on east side of Sharps Canyon, 
300 ft. (91 m) north and 125 ft. (38 m) west of NE corner 
of section 10, T 5 N, R 18 W. Same bed as that at localities 
219 and 232. [Delta-front deposits.] 

232. At elevation of 1840 ft. on east side of Sharps Canyon, 
400 ft. (122 m) east of SW corner of section 2, T 5 N, R 18 


W, and 600 ft. (183 m) north along a line perpendicular to 
the southern east-west section line. Same bed as that at lo¬ 
calities 219 and 231. [Delta-front deposits.] 

237 . At elevation of 1 390 ft. on west side of Sharps Canyon, 
100 ft. (30 m) south and 1275 ft. (389 m) west of NE corner 
of section 10, T 5 N, R 18 W. [Delta-front deposits.] 

246 . At elevation of 1375 ft. on west side of Piru Creek, 
just west of Bluepoint Campground, 1275 ft. (389 m) north 
and 1300 ft. (396 m) east of SW corner of section 10, T 5 
N, R 18 W, USGS Cobblestone Mountain, 7.5-minute quad¬ 
rangle, 1958. [Tidal-flat deposits.] 

358 . At elevation of 1580 ft. on west side of Canton Can¬ 
yon, 2775 ft. (846 m) east of SW corner of section 1, T 5 N, 
R 18 W, and 1150 ft. (350 m) north along a line perpendicular 
to the southern east-west section line. Locality is equivalent 
to UCLA locality 7210. 

359 . At elevation of 1760 ft. on north side of side canyon 
to Canton Canyon, 2275 ft. (693 m) east of SW corner of 
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BASE MAP FROM WHITAKER PEAK (1958). CA„ 7.5-MiNUTE QUADRANGLE 

Figure 133. Geologic map showing CSUN macrofossil and microfossil localities, Juncal Formation, Canton Canyon area. Accompanying 
columnar section shows stratigraphic position of the fossil localities. See Figure 131 for explanation of symbols. 


section 1, T 5 N, R 18 W, and 1575 ft. (480 m) north along 
a line perpendicular to the southern east-west section line. 

360. At elevation of 2200 ft. on west side of ridge, 1750 
ft. (533 m) east of SW corner of section 1, T 5 N, R 18 W, 
and 2460 ft. (750 m) north along a line perpendicular to the 
southern east-west section line. 

361. At elevation of 2240 ft. on west side of ridge, 1730 
ft. (527 m) east of SW corner of section 1, T 5 N, R 18 W, 
and 2525 ft. (770 m) north along a line perpendicular to the 
southern east-west section line. 

362. At elevation of 1690 ft. on west side of Canton Can¬ 
yon, 3250 ft. (991 m) east of SW corner of section 1, T 5 N, 
R 18 W, and 2110 ft. (643 m) north along a line perpendieular 
to the southern east-west section line. [Nearshore-marine 
deposits.] 

363. At elevation of 2060 ft. on east side of ridge, 830 ft. 
(253 m) east of SW corner of section 1, T 5 N, R 18 W, and 
1200 ft. (366 m) north along a line perpendicular to the 
southern east-west section line. 

364. At elevation of 1910 ft. on ridge, 2950 ft. (899 m) 
east of SW corner of section 1, T 5 N, R 18 W, and 2350 ft. 


(716 m) north along a line perpendicular to the southern 
east-west section line. 

802. At elevation of 2690 ft. on ridge, 2090 ft. (637 m) 
west of SE corner of section 2, T 5 N, R 18 W, and 3910 ft. 
(1192 m) north along a line perpendicular to the southern 
east-west section line. 

803. At elevation of 2700 ft. on ridge, 2100 ft. (640 m) 
west of SE corner of section 2, T 5 N, R 18 W, and 4010 ft. 
(1222 m) north along a line perpendicular to the southern 
east-west section line. 

804. At elevation of 2710 ft. on ridge, 2100 ft. (640 m) 
west of SE corner of section 2, T 5 N, R 18 W, and 4075 ft. 
(1242 m) north along a line perpendicular to the southern 
east-west section line. 

805. At elevation of 2730 ft. on ridge, 2075 ft. (632 m) 
west of SE corner of section 2, T 5 N, R 18 W, and 4200 ft. 
(1280 m) north along a line perpendicular to the southern 
east-west section line. [Nearshore-marine deposits.] 

806. At elevation of 2540 ft. on west side of ridge, 1580 
ft. (482 m) west of SE corner of section 2, T 5 N, R 18 W, 
and 3950 ft. (1204 m) north along a line perpendicular to 
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BASE MAP FROM COBBLESTONE MTN. (1958) AND WHITAKER PEAK (1958), CA^ 7.5-MINUTE QUADRANGLES 

Figure 134. Geologic map showing CSUN macrofossil localities, Juncal Formation, Sharps Canyon to northwest of Michael Creek area. 
Accompanying columnar section shows stratigraphic position of the macrofossil localities. See Figure 131 for explanation of symbols. 


the southern east-west section line. [Nearshore-marine de¬ 
posits.] 

807 . At elevation of 1720 ft. on east side of Canton Canyon, 
1450 ft. (442 m) west ofSE corner of section 1, T 5 N, R 18 
W, and 1450 ft. (442 m) north along a line perpendicular to 
the southern east-west section line. 

808 . At elevation of 1275 ft. on west side of Piru Creek, 
2600 ft. (792 m) north and 4300 ft. (1311 m) west of SE 
corner of section 10, T 5 N, R 18 W, USGS Cobblestone 
Mountain, 7.5-minute, quadrangle, 1958. [Delta-front de¬ 
posits.] 

809 . At elevation of 1275 ft. at base of cliff on north side 
of Agua Blanca Creek, 25 ft. (8 m) south and 675 ft. (206 m) 
east of NW corner of section 9, T 5 N, R 18 W, USGS 


Cobblestone Mountain, 7.5-minute quadrangle, 1958. [Tid¬ 
al-flat deposits, lower part]. 

810 . At elevation of 2910 ft. on a ridge, 500 ft. (152 m) 
west of NE corner of section 3, T 5 N, R 18 W, and 200 ft. 
(61 m) south along a line perpendicular to the northern east- 
west section line. 

811 . At elevation of 2980 ft. on east side of ridge, 260 ft. 
(79 m) west of NE corner of section 3, T 6 N, R 18 W, and 
25 ft. (8 m) north along a line perpendicular to the northern 
east-west section line. 

812 . At elevation of 3000 ft. on west side of ridge, 325 ft. 
(99 m) west of NE comer of section 3, T 6 N, R 18 W, and 
115 ft. (35 m) north along a line perpendicular to the northern 
east-west section line. [Nearshore-marine deposits.] 
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813. At elevation of 2910 ft. on east side of ridge, 750 ft. 
(229 m) west of corner of section 3, T 6 N, R 18 W, and 250 
ft. (76 m) north along a line perpendicular to the northern 
east-west section line. 

814. At elevation of 2720 ft. on a small ridge, 1075 ft. (328 
m) west of NE corner of section 3, T 6 N, R 18 W, and 630 
ft. (192 m) north along a line perpendicular to the northern 
east-west section line. 

815. At elevation of 2760 ft. on a small ridge, 1050 ft. (320 
m) west of NE comer of section 3, T 6 N, R 18 W, and 700 
ft. (213 m) north along a line perpendicular to the northern 
east-west section line. 

816. At elevation of 2760 ft. on west side of stream bank, 
1125 ft. (343 m) west of NE corner of section 3, T 6 N, R 
18 W, and 750 ft. (229 m) north along a line perpendicular 
to the northern east-west section line. 

817. At elevation of 2450 ft. on side of hill, 2400 ft. (732 
m) west of NE corner of section 3, T 5 N, R 18 W, and 2850 
ft. (869 m) north along a line perpendicular to the northern 
east-west section line, USGS Cobblestone Mountain, 7.5- 
minute quadrangle, 1958. 

818. At elevation of 2500 ft. on side of hill, 2350 ft. (716 
m) west of NE corner of section 3, T 5 N, R 18 W, and 2900 
ft. (884 m) north along a line perpendicular to the northern 
east-west section line, USGS Cobblestone Mountain, 7.5- 
minute quadrangle, 1958. 

819. At elevation of 2550 ft. on side of hill. 2300 ft. (701 
m) west of NE comer of section 3, T 5 N, R 18 W, and 2860 
ft. (872 m) north along a line perpendicular to the northern 
east-west section line, USGS Cobblestone Mountain, 7.5- 
minute quadrangle, 1958. 

820. At elevation of 2575 ft. on side of hill, 2250 ft. (686 
m) west of NE corner of section 3, T 5 N, R 18 W, and 2925 
ft. (892 m) north along a line perpendicular to the northern 
east-west section line, USGS Cobblestone Mountain, 7.5- 
minute quadrangle, 1958. 

821. At elevation of 2625 ft. on side of hill, 2170 ft. (661 
m) west of NE comer of section 3, T 5 N, R 18 W, and 2835 
ft. (864 m) north along a line perpendicular to the northern 
east-west section line, USGS Cobblestone Mountain, 7.5- 
minute quadrangle, 1958. 

822. At elevation of 2650 ft. on west side of canyon, 2290 
ft. (698 m) west of NE corner of section 3, T 5 N, R 18 W, 
and 3350 ft. (1020 m) north along a line perpendicular to 
the northern east-west section line, USGS Cobblestone 
Mountain, 7.5-minute quadrangle, 1958. 

823. At elevation of 2610 ft. on west side of canyon, 2575 
ft. (785 m) west of NE corner of section 3, T 5 N, R 18 W, 
and 3400 ft. (1036 m) north along a line perpendicular to 
the northern east-west section line, USGS Cobblestone 
Mountain, 7.5-minute quadrangle, 1958. 

824. At elevation of 2650 ft. on west side of canyon, 2600 
ft. (792 m) west of NE comer of section 3, T 5 N, R 18 W, 
and 3450 ft. (1052 m) north along a line perpendicular to 
the northern east-west section line, USGS Cobblestone 
Mountain, 7.5-minute quadrangle, 1958. 

825. At elevation of 1760 ft. on west side of Canton Can¬ 
yon, 3180 ft. (937 m) east of SW comer of section 1, T 5 N, 
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BASE MAP FROM COBBLESTONE MTN. (1958), CA„ 

7.5-MINUTE QUADRANGLE 

Figure 135. Geologic map showing CSUN macrofossil locality 809, 
Matilija Sandstone?, Agua Blanca Creek area. Accompanying co¬ 
lumnar section shows stratigraphic position of the macrofossil lo¬ 
cality. See Figure 131 for explanation of symbols. 


R 18 W, and 2150 ft. (632 m) north along a line perpendicular 
to the southern east-west section line. [Nearshore-marine 
deposits.] 

826. At elevation of 2310 ft. on west side of ridge, 1460 
ft. (445 m) east of SW comer of section 1, T 5 N, R 18 W, 
and 2650 ft. (808 m) north along a line perpendicular to the 
southern east-west section line. 

827. At elevation of 2300 ft. on west side of ridge, 1390 
ft. (424 m) east of SW comer of section 1, T 5 N, R 18 W, 
and 2625 ft. (800 m) north along a line perpendicular to the 
southern east-west section line. 

828. At elevation of 1660 ft. on west side of Canton Can¬ 
yon, 2475 ft. (754 m) east of SW comer of section 1, T 5 N, 
R 18 W, and 910 ft. (277 m) north along a line perpendicular 
to the southern east-west section line. 

829. At elevation of 2340 ft. on ridge top, 100 ft. (30 m) 
east of SW comer of section 1, T 5 N, T 18 W, and 2550 ft. 
(777 m) north along a line perpendicular to the southern 
east-west section line. 

830. At elevation of 2350 ft. on ridge top, 100 ft. (30 m) 
east ofSW corner of section 1, T 5 N, R 18 W, and 2650 ft. 
(808 m) north along a line perpendicular to the southern 
east-west section line. 

831. At elevation of 2450 ft. on ridge top, 60 ft. (18 m) 
east of SW corner of section 1, T 5 N, R 18 W, and 2875 ft. 
(876 m) north along a line perpendicular to the southern 
east-west section line. 

832. At elevation of 2460 ft. on ridge top, 50 ft. (15 m) 
east of SW comer of section 1, T 5 N, R 18 W, and 2900 ft. 
(884 m) north along a line perpendicular to the southern 
east-west section line. 

833. At elevation of 2480 ft. on ridge top, 100 ft. (30 m) 
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east of SW corner of section 1, T 5 N, R 18 W, and 2925 ft. 
(892 m) north along a line perpendicular to the southern 
east-west section line. 

834. At elevation of 2490 ft. on ridge, 100 ft. (30 m) east 
of SW corner of section 1, T 5 N, R 18 W, and 2975 ft. (907 
m) north along a line perpendicular to the southern east- 
west section line. 

835. At elevation of 2485 ft. on ridge, 50 ft. (15 m) east 
ofSW comer of section 1, T 5 N, R 18 W, and 3000 ft. (914 
m) north along a line perpendicular to the southern east- 
west section line. 

836. At elevation of 2530 ft. on ridge, 125 ft. (38 m) east 
of SW comer of section 1, T 5 N, R 18 W, and 3075 ft. (937 
m) north along a line perpendicular to the southern east- 
west section line. 

837. At elevation of 2500 ft. on east side of Sharps Canyon, 
3400 ft. (1036 m) west of SE corner of section 2, T 5 N, R 
18 W, and 5750 ft. (1753 m) north along a line perpendicular 
to the southern east-west section line. 

838. At elevation of 2500 ft. on west side of Sharps Canyon, 
3500 ft. (1067 m) west of SE corner of section 2, T 5 N, R 
18 W, and 5850 ft. (1783 m) north along a line perpendicular 
to the southern east-west section line. [Nearshore-marine 
deposits.] 

839. At elevation of2840 ft. on west side of Sharps Canyon, 
3975 ft. (1212 m) west of SE corner of section 2, T 5 N, R 
18 W, and 6060 ft. (1844 m) north along a line perpendicular 
to the southern east-west section line. 

840. At elevation of 2560 ft. on ridge, 1380 ft. (421 m) 
west of SE corner of section 2, T 5 N, R 18 W, and 3910 ft. 
(1192 m) north along a line perpendicular to the southern 
east-west section line. 

841. At elevation of 2600 ft. on ridge, 1410 ft. (430 m) 
west of SE corner of section 2, T 5 N, R 18 W, and 3970 ft. 
(1210 m) north along a line perpendicular to the southern 
east-west section line. [Nearshore-marine deposits.] 

842. At elevation of 2180 ft. on a small cliff on east side 
of stream bank, 900 ft. (274 m) west of SE corner of section 
2, T 5 N, R 18 W, and 3400 ft. (1036 m) north along a line 
perpendicular to the southern east-west section line. 

843. At elevation of 2220 ft. on a low ridge, 850 ft. (259 
m) west of SE corner of section 2, T 5 N, R 18 W, and 3475 
ft. (1059 m) north along a line perpendicular to the southern 
east-west section line. 

844. At elevation of 2240 ft. on a low ridge, 850 ft. (259 
m) west of SE corner of on 2, T 5 N, R 18 W, and 3500 ft. 
(1067 m) north along a line perpendicular to the southern 
east-west section line. 

845. At elevation of 2260 ft. on a low ridge, 840 ft. (2560 
m) west of SE corner of section 2, T 5 N, R 18 W, and 3550 
ft. (1082 m) north along a line perpendicular to the southern 
east-west section line. 

846. At elevation of 2300 ft. on a low ridge, 830 ft. (253 
m) west of SE corner of section 2, T 5 N, R 18 W, and 3650 


ft. (1113 m) north along a line perpendicular to the southern 
east-west section line. 

847. At elevation of 2330 ft. on a low ridge, 830 ft. (253 
m) west of SE corner of section 2, T 5 N, R 18 W, and 3700 
ft. (1128 m) north along a line perpendicular to the southern 
east-west section line. 

848. At elevation of 2340 ft. on a low ridge, 830 ft. (253 
m) west of SE corner of section 2, T 5 N, R 18 W, and 3750 
ft. (1 143 m) north along a line perpendicular to the southern 
east-west section line. [Nearshore-marine deposits.] 

849. At elevation of 2350 ft. on a low ridge, 800 ft. (244 
m) west of SE corner of section 2, T 5 N, R 18 W, and 3770 
ft. (1 149 m) north along a line perpendicular to the southern 
east-west section line. [Nearshore-marine deposits.] 

850. At elevation of 2360 ft. at base of small cliff, 830 ft. 
(253 m) west of SE corner of section 2, T 5 N, R 18 W, and 
3800 ft. (1158 m) north along a line perpendicular to the 
southern east-west section line. [Nearshore-marine deposits.] 

851. At elevation of 2480 ft. on ridge, 150 ft. (46 m) west 
of SE corner of section 2, T 5 N, R 18 W, and 3200 ft. (975 
m) north along a line perpendicular to the southern east- 
west section line. 

852. At elevation of 2510 ft. on ridge, 125 ft. (38 m) west 
of SE corner of section 2, T 5 N, R 18 W, and 3225 ft. (983 
m) north along a line perpendicular to the southern east- 
west section line. [Nearshore-marine deposits.] 

853. At elevation of 2530 ft. at base of cliff on a ridge, 11 5 
ft. (35 m) west of SE comer of section 2, T 5 N, R 18 W, 
and 3275 ft. (998 m) north along a line perpendicular to the 
southern east-west section line. [Nearshore-marine deposits.] 

CSUN MICROFOSSIL LOCALITIES 

CN1. Same as CSUN macrofossil locality 837. 

CN2. At elevation of 1620 ft. on west side of Canton 
Canyon, 3180 ft. (969 m) east of SW corner of section 1, T 
5 N, R 18 W, and 1800 ft. (549 m) north along a line per¬ 
pendicular to the southern east-west section line. 

CN3. At elevation of 2270 ft. on a low ridge, 1375 ft. (419 
m) west of SE comer of section 2, T 5 N, R 18 W, and 3250 
ft. (991 m) north along a line perpendicular to the southern 
east-west section line. 

CN4. At elevation of 2320 ft. on west side of ridge at head 
of a small canyon, 1850 ft. (564 m) west of SE corner of 
section 2, T 5 N, R 18 W, and 1570 ft. (479 m) north along 
a line perpendicular to the southern east-west section line. 

CSUN LOCALITIES OUTSIDE OF STUDY AREA 

374. At elevation of 1700 ft. on a small cliff on south side 
of a side canyon to Las Llajas Canyon, 1950 ft. (594 m) north 
and 1825 ft. (556 m) east of SE corner of section 29, T 3 N, 
R 17 W, 7.5-minute topographic quadrangle of Santa Susana, 
California, 1951 (photorevised, 1969), Ventura County. 
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662. At elevation of 2190 ft. along crest of small hill, 450 
ft. (137 m) south and 100 ft. (31 m) west of the NE corner 
of section 25, T 6 S, R 12 E, 7.5-minute topographic quad¬ 
rangle of Canyon Spring NW, California, 1963, Riverside 
County. Locality is equivalent to UCLA locality 3779. 

CAS LOCALITIES 

25. On east bank of Little River at its confluence with 
Umpqua River, near center of section 19, T 26 S, R 3 W. 
Roseburg quadrangle, Douglas County, Oregon. 

244. In east bank of Live Oak Creek, 0.75 mi. (1.2 km) 
from mouth, 3 mi. (4.8 km) due east of mouth of Grapevine 
Canyon, Tejon quadrangle, Kern County, California. 

393. Devil Canyon, SE Va of the NW x k of section 26, T 3 
N, R 17 W, Santa Susana quadrangle, Los Angeles County, 
California. 

711. East side of Grapevine Creek near point where it 
enters valley floor, Tejon quadrangle, Kern County, Califor¬ 
nia. 

792. West side of Tecuya Creek, about 1 mi. (1.6 km) south 
of where stream flows out on valley floor, Tejon quadrangle, 
Kern County, California. 

SU LOCALITY 

2696. Chivo Canyon, 5 km N20°E of Bench Mark 961 at 
Santa Susana, Santa Susana quadrangle, Ventura County, 
California. 

UCMP LOCALITIES 

337. About 5 km south of Martinez, on the east side of 
the road to Walnut Creek, Concord quadrangle, Contra Costa 
County, California. 

672. South portion of crest of Parson’s Peak, SE l k of the 
NW l /4 of section 24, T 18 S, R 14 E, Coalinga quadrangle, 
Fresno County, California. 

1817. Opposite the place where Urruttia Canyon enters 
Salt Creek, 100 ft. (30 m) up fourth small draw from west 
end of Ridge, SE Va of the NW */» of section 15, T 18 S, R 
14 E, Coalinga quadrangle (1912), Fresno County, California. 

1853. Marysville Buttes, N Vi of section 28, T 16 N, R 1 
E, Marysville Buttes quadrangle, Sutter County, California. 

1855. Marysville Buttes, 0.5 mi. (0.8 km) SW of UCMP 
locality 1853, Marysville Buttes quadrangle, Sutter County, 
California. 

2226. Longitude 117°14'W, latitude 33°50'N, SE of Sole- 
dad Mountain, north of Ladrillo Station, Southern Pacific 
Railroad, Rose Canyon, La Jolla quadrangle, San Diego 
County, California. 

3152. Deer Valley, NW Va of section 20, T 1 N, R 2 E, Mt. 
Diablo quadrangle, Contra Costa County, California. 


3310. Exact location unknown. Probably Simi Hills, Santa 
Susana quadrangle, California. 

3315. Immediately south of Domengine Creek, Coalinga 
quadrangle, Fresno County, California. 

3958. No locality data available. 

3986. At 20 ft. (6 m) above high-tide level, 1 mi. (1.6 km) 
north of Scripps Institute, La Jolla quadrangle, San Diego 
County, California. 

3990. On east side of canyon in bottom of Rose Creek, 
0.3 mi. (0.5 km) east of “t” of “Soledad Mountain,” La Jolla 
quadrangle, San Diego County, California. 

3993. In bottom of Rose Creek where creek makes a strong 
bend to west, 0.2 mi. (0.3 km) south of Bench Mark 176, 2 
mi. (3.2 km) east of La Jolla, La Jolla quadrangle, San Diego 
County, California. 

4052. Top of hill 2223 directly north of divide between 
Holser and Martinez Chiquite Canyon, Santa Susana quad¬ 
rangle, California. 

4169. About 500 ft. (152 m) east of ranch house in Big 
Tar Canyon on east line of section 18, near point where road 
crosses creek. Garza Peak quadrangle, Kings County, Cali¬ 
fornia. 

4170. On west side of Big Tar Canyon, where it crosses 
the Eocene section, Garza Peak quadrangle. Kings County, 
California. 

4175. No locality data available. Probably Domengine 
Ranch area, north of Coalinga, Domengine Ranch quadran¬ 
gle, Fresno County, California. 

5062. In sea cliff south of mouth of Soledad Valley, due 
west of midpoint between “P” and “u” of “Pueblo,” La Jolla 
quadrangle, San Diego County, California. 

7000. Exact location unknown. Las Llajas Canyon, in first 
canyon on north side of road, Santa Susana quadrangle, Cal¬ 
ifornia. 

7004. At elevation of 1700 ft. on a small cliff on south side 
of a side canyon to Las Llajas Canyon, 1950 ft. (594 m) north 
and 1825 ft. (556 m) east of SE corner of section 29, T 3 N, 
R 17 W, Santa Susana quadrangle, Ventura County, Cali¬ 
fornia. Locality is equivalent to CSUN locality 374. 

7195. In the creek bed about 60 ft. (18 m) north of the 
second falls or 300 ft. (91 m) north of the mouth of the first 
small draw which enters Las Llajas Canyon west of the point 
where the “Meganos” Conglomerate crosses the road, Santa 
Susana quadrangle, Ventura County, California. 

A-667. Section along north bank of North Umpqua River 
from the bend 0.25 mi. (0.4 km) north of Glide to Bradley 
Creek, a distance of approximately 0.5 mi. (0.8 km). Douglas 
County, Oregon. 

A-819. Lowest reef bed on side of hill just east of and 
above first saddle south of Big Tar Canyon, Garza Peak 
quadrangle. Kings County, California. 

A-975. In draw across ridge to south of Big Tar Canyon, 
Reef Ridge, T 23 S, R 17 E, Cholame quadrangle, Kings 
County, California. 
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A-994. Second draw past Las Llajas Canyon at second 
small falls up draw approximately 300 ft. (91 m), Santa Su- 
sana quadrangle, Ventura County, California. 

A-1003. Exact location unknown. Pine Canyon, Mount 
Diablo, Contra Costa County, California. 

A-1027. Valdes Ranch, on branch of Silver Creek, Valle- 
citos, center of east part of SW x k of section 4, T 16 S, R 12 
E. Approximately where 120°40' parallel crosses most north¬ 
erly intermittent stream indicated on section 4, Panoche 
quadrangle, Fresno County, California. 

A-1173. 0.75 mi. (1.2 km) west of Cleveland, Oregon in 
ravine 900 ft. (274 m) south of road, west of Roseburg, Or¬ 
egon. 

A-1219. Base of Domengine Formation on west side, near 
top, of long ridge extending NW of 2126-ft. hill on line be¬ 
tween sections 9 and 16, T 19 S, R 15 E, Domengine Ranch 
quadrangle, Fresno County, California. 

A-1220. On long ridge NW of hill 2126, V l6 in. on map 
north of line between sections 9 and 16, T 19 S, R 15 E, 
Coalinga quadrangle, Fresno County, California. 

A-1233. No locality data available. 

A-1280. Near center of north edge of section 20, on hill 
immediately south ofpoint where the Big Tar-McLure Valley 
road crosses saddle at head of stream running into McLure 
Valley, 45 ft. (14 m) below uppermost fossiliferous layer, 
Garza Peak quadrangle, Kings County, California. 

UCLA LOCALITY 

4713. At about elevation of 1925 ft. on west side of Canton 
Canyon, about 3900 ft. S36°W from hill 3105 which is in 
the NW Va of section 6, T 5 N, R 17 W. Whitaker Peak 
quadrangle, Los Angeles County, California. 

UCR LOCALITIES 

4662. In bed of Hot Spring Canyon, 1900 ft. (579 m) north, 
2050 ft. (625 m) west of SE comer of section 21, T 6 N, R 
20 W, Topatopa Mountain quadrangle, Ventura County, Cal¬ 
ifornia. 

4847. At Ardath Road southbound on ramp to Interstate 
Freeway 5, 32,820 m north, 78,250 m east in zone 11 of the 
Universal Transverse Mercator grid system, La Jolla quad¬ 
rangle, San Diego County, California. 

USGS LOCALITIES 

4617. On SW flank of Reef Ridge, north of McLure Valley, 
2Va mi. (3.6 km) SSE of El Cerrito oil well, section 27, T 23 
S, R 17 E, Cholame quadrangle, Kings County, California. 

4619. North of Coalinga, 15 mi. (24 km) SW of Domen- 
gine’s Ranch, T 18 S, R 15 E, Coalinga quadrangle, Fresno 
County, California. 

UVV LOCALITIES 

329. On north bank of the Cowlitz River at bend 1.5 to 
2.5 km east of Vader, section 28, T 1 N, R 2 W, Lewis Coun¬ 
ty, Washington. 

358. Joice Station, x k mi. (0.4 km) east of Tongue Point 


Railroad, Port Crescent, section 22, T 31 N, R 8 W, Clallam 
County, Washington. 
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